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AIR TO KEEP THE WATER OUT 


By FRANK RICHARDS. 


In the shock of the appalling and unpar- 
alleled Titanic disaster it is difficult for us 
at the moment to maintain undisturbed our 
fixed conviction that the safety of ocean travel 
increases with the years; but if we stop to 
reason a little, and especially if we compare, 
decade by decade, the numbers carried with 
the numbers of the fatalities which occur, we 
are at once reassured. 


The catastrophes of the seas in these later 
years may individually cause greater losses 
of life than ever before recorded, simply be- 
cause greater numbers are carried at once, 
but happily they are somewhat less frequent, 
and each becomes at once an object lesson and 
a warning, is seriously investigated and stud- 
ied as to cause and prevention, with results 
which count for greater safety. 

The matter most prominent in current dis- 
cussions of the Titanic is that of providing 
life boats and other means for keeping pas- 
sengers and crew afloat when a ship sinks 
with short warning. It would seem to be 


scarcely practicable to carry boats or rafts © 


for all who crowd a modern levi- 
athan, even when the sea is calm, and this 
means of saving life dwindles to the in- 
finitesimal when a fierce storm is raging. 


enough 


By far the most important and promising 
line to follow is that which leads to consid- 
eration of the precautions and devices for 
keeping the ship afloat, when in sudden dan- 
ger of sinking from the inrush of water 
through rents below the water line. Nowhere 
else is it more true than here that prevention 
is better than cure. Make ships unsinkable 


and the fiercest terror of the sea is annihil- 
ated. 

The unsinkable ship is not yet, although 
many in recent years, down to the victims of 
the Titanic, have confidently thought it at- 
tained. The “collision” bulkhead, as it was 
first called, has saved many a ship, but it did 
not save the Titanic. It is now a feature 
of all modern ships. In the days of the 
wooden ship it was not easily practicable, if 
indeed it was possible, and so we have long 
lists of ships sunk like the Arctic with often 
a loss of all or nearly all on board. 

That the bulkhead has actually saved many 
ships is matter of record. Typical local ex- 
amples, as we might call them, we carry in 
our memory. There was the Arizona in 1879, 
the “Greyhound of the Atlantic” of that per- 
iod; she struck an iceberg in November, not 
the iceberg season; her first bulkhead held and 
she was safe. Then a few years after the 
City of Berlin had a very similar mishap—if 
you call it a mishap—of ramming an iceberg 
in the season of ice. Her bow was smashed 
into a shapeless mass, as the writer remembers 
the sight of it, but her forward bulkhead 
saved her. In 1889 the City of Paris had a 
novel accident, her engine having punched a 
hole through the bottom, and she was saved 
by her after bulkhead. When her engine room 
was flooded and the ship was pitching, and 
the water was swashing back and forth, there 
was an anxious time of watching and ques- 
tioning as to whether the life barrier would 
hold, and only after this had been hastily but 
effectually braced by timber on the other side 
was the anxiety relieved. 

Bulkheads have not always held in times of 
great stress, and disaster has resulted. It is 
the practice to fill the sections successively 
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with water to see that they are watertight be- 
fore the ship is launched, but this gives no 
sufficient assurance of strength, and it is not 
so easy to devise a test which should satisify. 

While the collision bulkhead is one of the 
simplest of devices as to function, not a thing 
apparently which any engineer should need to 
study over except as to strength required and 
other details of construction, still it is a fact 
that even this simple thing has been misap- 
plied, and it may also be made to appear that 
the application of it which might be most val- 
uable of all has not yet been made. 

Of the unwisdom of great engineers over 
a very simple thing there is the episode of the 
longitudinal bulkhead in evidence. We can 
see now easily enough how the longitudinal 
bulkhead works. If a rent is made in the side 
of a ship provided with a central longitudinal 
bulkhead, and if one side of the ship, or even 
a not very large portion of one side, fills with 
water while the other, side is not filled the ship 
Yet the British Admir- 
alty had to lose at least two great ironclads, 
the Captain and the Victoria—or was it the 
Camperdown ?—with a loss in those two of 
perhaps as many men as went down with the 
Titanic, before this was realized. 

The bulkheads upon which we rely so much 
for the saving of our ships from sinking— 


of course rolls over. 


when they save them—are watertight trans- 
verse partitions which divide the interior of the 
hull into sections with the result that if any 
one, or any two, or sometimes if any three of 
these sections fill with water as the result of a 
collision, or the striking of a rock or an ice- 
berg, the ship will still keep afloat. It is un- 
derstood by the writer that in the Titanic 
there were fifteen of these bulkheads, or 16 
separated sections. Any two adjacent bulk- 
heads exercise their saving function not at 
all upon the section which they enclose be- 
tween them but on the section adjoining this 


one on either side. The enclosed section 
may fill as it will and the bulkheads offer 
not the slightest hint of opposition. Yet why 


not? 

Indeed, to protect the section which any two 
bulkheads jointly enclose should be their most 
important and imperative 


service. If each 


section besides its two water tight, or, for 
our present purpose, airtight bulkheads, had 
also an airtight deck enclosing it above, with 
airtight hatches or doors, and if absolutely 
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nothing more were done or provided, then if 
a hole however big were stove into or near 
the bottom so that the water would rush in 
the section could not be more than half filled 
with water. The air which normally filled the 
section at a pressure of one atmosphere could 
pressure, as long as the ship floated, not ex- 
pressure as long as the ship floated, not ex- 
ceeding two atmospheres, or 15 Ib. to the 
square inch by a presure gage, and to a volume 
not less than one-half of what it was original- 
ly, and there the water would have to stop. 

If now compressed air were forced into 
that half-filled section at the pressure re- 
quired, not exceeding 15 lb. gage, the water 
would all be driven down and out, that is 
down to the top of the hole by which the wa- 
ter had been rushing in, and to then hold the 
water from again rising above that level it 
would only be necessary to maintain the air 
pressure by forcing in just enough air to make 
up for whatever air leakage might occur. It 
would not be necessary to wait for the water 
to rise in the section before beginning to force 
in the air. This should be begun as soon as 
the water began to rush in, or as soon there- 
after as possible. No care would be required 
about the air except to supply it in sufficient 
quantity. Any excess of air would be driven 
out at the bottom with the water and no in- 
crease of pressure could be thrown back upon 
the compressor. This is how the air is dis- 
posed of when men are working in foundation 
caissons. The air must be continuously re- 
newed so that it may continue breathable, but 
it is only necessary to continue forcing the air 
in; its discharge will take care of itself. 

Any compartment of the Titanic between 


two bulkheads and beneath the lower deck 
may be assumed to have had a cubical con- 
.tent something like this: 90 ft., abeam; 50 


ft. fore and aft; 30 ft., deep=135,000 cubic 
feet. A considerable portion of this space 
would be occupied by coal or cargo, so that 
we may assume a space of 100,000 cu. ft. 
to’ be filled, or, in addition to the normal at- 
mospheric content of the compartment, there 
would be an equal additional volume of air 
to be supplied, and with air compressors hav- 
ing a free air capacity of 5,000 cu. ft. per min., 
the space would be filled and the water would 
be expelled in 20 minutes, and the maximum 
power required, would be 250 horse power. It 
is not necessary here to go into the practi- 
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cal details of the arrangement suggested, but 
it would be well to have oil-engine-driven 
compressors, which can be started at a min- 
ute’s notice, located upon an upper deck, pre- 
ferably one at each end of the ship and con- 
nected to deliver into the same pipe system, 
with all necessary valves, etc. 

It would seem to be a somewhat strange 
and unaccountable thing that there could at 
this day exist an opportunity for the writer, 
or for any one else, to be calling attention to 
this matter. There is nothing in the way of 
originality of invention in the suggestion, no 
special ingenuity is required in the applica- 
tion of it, and there can be no question as 
to the results which would be secured. 

It is only applying in anticipation, and for 
the purpose of preventing the sinking of a 
ship, what Arbuckle, and, by the way, what 
others before: him, used for the raising of 
ships, with the advantage that the one who 
this among others for mak- 
ing ships unsinkable has a much more com- 
plete choice and control of the conditions es- 
sential to success than has the man who tries 
to raise them from the deep. , 

If even now the providing of water tight 
bulkheads is made compulsory under the law, 
and very properly so (although it should pro- 
vide more adequately for having them strong 
and stiff enough) it would seem that the pro- 
viding of airtight decks and hatches, so that 
any section may be made a pressure chamber 
and water-excluding, should be equally so. 

Although this suggested arrangement prom- 
ises really an additional element of safety 
greater than that contributed by the water- 
tight bulkhead itself when not assisted by 
the compressed air feature, it entails little ad- 
ditional expense. The deck must be there in 
any case, and such decks even now are prac- 
tically airtight. attention should be 
given to the bracing or strengthening of them 
to withstand the upward pressure, and there 
would be the providing of the airtight hatches, 
and in some cases double 


chooses means 


Some 


doors or airlocks 


would be needed, and that is all. The lat- 
ter suggestion recognizes the fact that it 


would be easily possible for men to work in 
the air thus employed to hold the water back, 
for making repairs or stopping leaks from the 
inside, for passing up supplies, etc., the pres- 
sure being much less than that in which men 
work in sinking foundation caissons or in 
driving subaqueous tunnels. 


6445 


Thus far our thought has been of ships in 
general, with the passenger ship most prom- 
inent; but ships of war are really most ready 
of all, and also most in need of the applica- 
tion. They have the bulkheads and they have 
the decks with few and small openings 
through them, all of which may easily be pro- 
vided with means of prompt and ready closure, 
and then all that is needed is the air com- 
pressor. 

In connection with warships especially it 
is proper to mention another service which 
compressed air might render in some emerg- 
encies. By the controlling of the air pressure 
in the different sections and a proper manipu- 
lation of the bulkhead doors masses of water 
might be easily directed from one section to 
another for the purpose of keeping the ship 
on an even keel, thus serving to prevent or 
defer the settling by the head which usually 
hastens, if it be not the actual cause of a 
final catastrophe. 

THE UNSINKABLE SHIP. 

The unsinkable ship is unthinkable without 
the aid of air, and in the large and general 
application it need not be compressed air. A 
familiar incident in the old-time stories of the 
sinking of ships, the incident apparently neces- 
sary to the consummation of the sinking, was 
the final blowing up of the decks by the pres- 
sure of the air confined in portions of the 
ship. There has been through all these years 
this standing hint of how to make our ships 
unsinkable, but nothing has been done to take 
advantage of it, although the design and con- 
struction of our modern passenger ships would 
seem to have progressed far toward a realiza- 
tion of the ideal of marine safety by providing 
the possibility of it. 

Let us see what we would have to do to 
make, for instance, such a ship as the Ti- 
tanic unsinkable provided that she were not 
ruptured above the water line. The sides of 
the vessel being watertight up to the fifth 
or sixth deck, as in the published midship 
transverse section, and strong enough to re- 
sist the wave action outside, are of course, 
also air tight and of ample strength for our 
purpose and it is only necessary to give our 
attention to the deck. Ignoring now the fun- 
nels and the big stairways for the passengers, 
if we had a complete air tight deck here from 
stern to stern, with all openings in it closed 
or closable, it could easily be made strong 
enough to resist the upward pressure cf the 
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air by a sufficient number of vertical tie rods 
equitably distributed and extending to the 
decks below and to the ship’s bottom. No 
matter how much the ship’s bottom might be 
punctured or torn-away the atmospheric air 
punctured or torn away, the atmospheric air 
water to keep the ship afloat. 

This arrangement, without compressed air 
to drive back the water, would not keep a 
warship of the modern type afloat on account 
of the low freeboard and the smaller air space 
available. 

With the Diesel engine (which seems to 
be coming) for motive power, all below the 
deck, it would be possible to have the entire 
ship for available air space, although when the 
emergency arose to demand the space the en- 
gine must stop running at once. 

If the occasion arose for the sudden closing 
of the deck openings the passengers and 
others could be passed to the decks above by 
the air locks provided, and these also would 
be available for the transfer of whatever ma- 
terial or supplies might be necessary. Air 
compressors on the upper decks would send 
air into the space below, first to make up for 
air leakages and then to slowly drive the wa- 
ter down. 

It is understood that this would be a more 
or less desperate emergency arrangement, but, 
when in touch with the wireless salvation, is a 
matter of a few hours only and here the time 
might be provided. 





AMENDED COMPRESSED AIR LAW 

We condense here the essential features of 
the recently amended N. Y. State labor law 
as related to the use of compressed air in 
caissons, tunnels and other works. 

Hours of labor: In working in compressed 
air where the pressure does not exceed 28 lbs. 
to the square inch no employee shall work or 
remain therein more than 8 hours in any 24 
hours and during the period he shall return to 
the open air for at least 30 consecutive min- 
utes, which interval his employer shall pro- 
vide for. For pressures between 28 and 36 
Ibs. the time limit is 6 hours, divided into two 
3 hour periods with at least one hour between 
them. For pressures between 36 and 42 Ibs. 
the permitted time is 4 hours in two periods 
of 2 hours each with at least 2 hours be- 
tween. Between 42 and 46 Ibs. the total time 


permitted is 3 hours in two periods with at 
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least 3 hours between them. Between 46 and 
50 Ibs., which latter is the limit except in case 
of emergency, two periods of 1 hour each will 
be permitted with not less than 4 hours be- 
tween them. 

Decompression: Any person working in 
compressed air must pass through an inter- 
mediate lock or stage of decompression, which 
decompression shall be in “tunnel work at the 
rate of 3 pounds every 2 minutes unless the 
pressure is over 36 lbs., when the decompres- 
sion shall be at the rate of 1 lb. per minute. 

For caisson work the regulations are some- 
what different. 

Where the pressure is not over 10 lb. the 
time of decompression shall be 1 minute; 15 
Ib., 2 min.; 20 Ib., 5 min.; 25 lb., 10 min.; 30 
lb., 12 min.; 36 lb., 15 min.; 40 lb., 20 min.; 
50 lb., 25 min. 

In caisson and tunnel work where men are 
employed in compressed air there must be a 
medical officer in attendance at all necessary 
times to enforce the following regulations: 

No person shall work in compressed air 
until he has been examined and found to be 
qualified, physically, to engage in such work. 
If absent ten consecutive days he must be 
examined again. No person addicted to the 
excessive use of intoxicants shall be permitted 
to work in compressed air. A beginner in 
compressed air work shall work only one-half 
of a day period on the first day and before re- 
suming work must be examined again. After 
a period of three months of work there must 
be a thorough examination. A complete record 
of all examinations must be kept. 

Properly heated, lighted and_ ventilated 
dressing rooms must be provided, with baths 
and hot and cold water service, open and ac- 
cessible to the men between the shifts. 

A medical lock is to be maintained, kept 
properly lighted, heated and ventilated with 
proper medical and surgical equipment and in 
charge of a certified nurse. 

All tunnels and caissons shall have at least 
two air pipes or lines connected at all times 
and in perfect working condition. 

Wherever electricity is used for lighting, 
the light supplied for the shaft leading to the 
tunnel or caisson shall be supplied from a dif- 
ferent wire from the lights which are located 
at the point where the men are actually work- 
ing under air. 

This act goes into effect Sept. 1, 1912. 
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BIGGER THINGS THAN A TARIFF AS 
AFFECTING COST AND EFFICIENCY 


BY W. L. SAUNDERS. 


In mechanical lines, at least, there are much 
bigger things than a tariff as affecting the 
question of whether or not to put capital into 
an enterprise. To be protected by a tariff or 
by a bonus or subsidy, or any other form of 
national support, is an industrial cradle, the 
main reason for which is to encourage new 
enterprises. Too great a dependence upon 
protection, and too long a life under it, are 
very apt to have a deteriorating effect upon 
an industry, for whatever may be said, and 
a good deal can be said, about the destructive 
results of competition, it remains true that 
through individual effort, stimulated by com- 
petition, the highest efficiency results are ob- 
tained. 

There is much more in the word competi- 
tion than destructive cutting of prices. The 
thing that sells cheapest is not usually the 
thing that is best. We compete in an ef- 
fort to produce something which is better in 
design, material and workmanship than any- 
thing else which belongs to the same general 
class of product. This in fact is the best 
kind of competition for both the manufac- 
turer and the consumer. It is best for the 
manufacturer because it leads to higher effi- 
ciency and it is best for the customer because 
he gets a better machine. 

Efficiency after all is first in importance in 
mechanical industries. Labor costs, over- 
head charges, and even material, are most 
affected by the question of efficiency. This 
is particularly true of labor costs, and as 
these are our principal items of expense, it is 
plain that’ through efficient methods the final 
cost can be very materially affected. 


The high price of labor, on the face of it, 
controls the cost of a product, when as a 
matter of fact it does nothing of the kind. 
Other things being equal, a shop located in a 
place where labor is one-half that of some 
other place should turn out its products at 
nearly one-half the cost, but other things are 
not equal. Shops in the United States are 
not alike and shops located in different coun- 
tries are less so. To refer to the question of 
labor alone, regardless of apparatus and meth- 
ods, it is a fact that high wages induce men 
to do more work. It cannot be said that high 
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wages will induce any man to do more work, 
but where wages are attractive the best men 
are drawn to that center, the supply is largely 
increased, the field is broader and the fore- 
man is thus able to discriminate between good 
and bad men, letting the inefficient workman 
go and replacing him with one of greater ca- 
pacity. Every one who employs labor knows 
that the personal equation of each man is 
different; some men can do two or three 
times as much work in a day as others. This 
is not physical capacity, but a natural some- 
thing about the man which enables him to 
get quick results. He may use less exertion, 
he may even have less general ability, but he 
knows how to separate chaff from wheat; he 
seems adapted for that class of work in which 
he is engaged, and his productive capacity ex- 
ceeds that of his neighbor because it comes 
natural to him. 

In handling a rock drill in the heading of a 
tunnel some of the best men are negroes from 
the South,—men of low intelligence, but with 
a capacity to get results in that particular 
class of work superior to some intelligent and 
perhaps educated white men. Such negroes 
get good wages because they bring good re- 
turns to the contractor. 

Given a market large enough to permit the 
manufacturer to build on the duplicate part 
system; that is, in quantities and by machin- 
ery, efficient high-priced labor and the best 
tools and methods will bring supremacy in any 
line. These conditions cannot be brought 
about except through a long period of years. 
This is especially true of labor conditions. 
Efficient labor is the result of growth and 
development in each particular industrial 
field. The ability which makes the man 
worth more than a man doing the same class 
of work in any other country, or in any other 
locality, has been acquired by practice, not 
entirely on his part, but perhaps by his an- 
cestors in that field. Through good work, 
and ever increasing compensation, which al- 
ways goes with efficiency, the best men have 
been drawn to that field and the whole en- 
vironment makes for the best results. 

Perhaps a practical illustration of this point 
may be of interest. During the annual meet- 
ing of the directors of a railroad company in 
the west an oil salesman opened the door and 
asked to be heard. The first impulse was to 
put him out, but he persistently held his 
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ground saying that he was there to save the 
railroad money and as he presumed that the 
directors were there for the same purpose, he 
asked a moment’s consideration. This was 
reluctantly given on the suggestion of one of 
the directors, whereupon the salesman pro- 
ceeded to advocate the great advantages of his 
patent oil. He was referred to the superin- 
tendent with instructions to give his oil a trial. 
The next year the same board was in session, 
when one of them recalling the incident sent 
for the superintendent and asked him about 
that patent oil. “Oh, it’s ali right,’ said the 
superintendent, “it does the work very well.” 
“Then,” said the President, “that interruption 
to our meeting last year was a good thing 
after all, that man must have a_ valuable 
patent.” “Mr. President,” said the superin- 
tendent, “the value of that patent is that man.” 
While this illustrates pre-eminently the ques- 
tion of salesman efficiency it applies with equal 
force to every class of work. It is in the man. 

Next to human efficiency comes the impor- 
tant question of methods. In this no industry 
can be compared with another that is not pro- 
ducing the same product, nor can the methods 
of one shop be criticised where the markets 
do not warrant a similar volume of manu- 
facture. To make a thing on a small scale is 
one thing, to make it on a large scale is 
quite another, and the large scale always opens 
possibilities for reducing cost. The first thing 
of importance in considering methods is to get 
the best tools, and next to this is the question 
of handling them efficiently. 


In Japan, for instance, some of the tools in 
the works are as good as anything seen in 
Germany or America, yet with all their plenti- 
ful supply of low-priced labor they do not get 
the results out of them. Men are paid in the 
Imperial Steel Works of Japan about 30 cents 
per day. Iron of good quality is brought from 
China, yet the net cost of the product is high 
and the works do not pay. This is partially, 
in fact chiefly, due to a limited market which 
does not warrant the production on a large or 
continuous scale, but were the question of 
cost. entirely or even chiefly a question of the 
price of labor there is no doubt about the fact 
that Japan would develop a market through 
encroachment upon other sections of the world 
because of low cost of production. The low 
cost is not obtained and is not likely to be 


obtained except through an experience which 
must develop high-priced and efficient labor. 

Germany has reached its present position 
of industrial supremacy not because of low- 
priced labor but through efficiency. German 
labor has been steadily going up,—in fact it 
has gone up faster than the labor of England 
or America. This is because the German in- 
dustries have built up through high efficiency 
a higher class of workmen. In 1876 at the 
Centennial Exposition in Philadelphia the 
German representative reported to his govern- 
ment that in engineering mechanics Germany 
was far behind other nations. He went so far 
as to condemn German mechanical engineer- 
ing to such an extent that he aroused the peo- 
ple of his country who classed him as a 
traitor, yet it is a fact that since the day of 
this Centennial Exposition Germany has 
awakened through a scare, followed by a care- 
ful study, education and work. The German 
industrial schools represent the groundwork 
of this progress. Through these schools not 
only are young men taught mechanical en- 
gineering, but the men at work in the shops 
are required to spend a certain amount of 
time each week in the school explaining the 
theory of their daily practice. 

It is this study of the theory of things that 
has brought German engineers to the front. 
Every movement and each item are a sub- 
ject of careful study and application. Inven- 
tive genius is encouraged to the greatest ex- 
tent, materials are studied through scientific 
and practical tests, efficiency being the goal 
toward which every German engineer has 
been working and through which he has been 
able to put the products of the German works 
in the first rank; in doing this he has at the 
same time, and through the same methods, 
lowered the costs. 





While demonstrating to an employe the 
manner of handling a new brand of safety 
explosive on April 19, William McNally, as- 
sistant foreman of the operations of the Ebens- 
burg Coal Mining Company, at Colver, Pa., 
inadvertently brought two live wires he held 
in his hand together, with the result that he 
was torn almost to pieces by the explosion and 
died almost instantly. The workman to whom 
McNally was explaining the secrets of the 
explosive was scarcely hurt. 
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QUARRY OF BUFFALO CEMENT COMPANY. 
WINTER OPERATIONS IN A QUARRY 


BY CHARLES A. HIRSCHBERG. 


Electricity as an industrial power transmit- 
ter has many and _ diversified applications, 
which are continually being extended. A great 
many quarries which heretofore have been 
compelled to suspend operations with the ad- 
vent of cold weather on account of the many 
difficulties experienced in keeping steam and 
compressed air operated tools in operation are 
now having recourse to electrically operated 
tools with results in the depths of winter 
which compare favorably with those obtained 
by the use of air or steam tools when working 
under ideal weather conditions. 

At the quarries of the Buffalo Cement Com- 
pany, Buffalo, N. Y., a general view of which 
is shown in Fig. 1, operations have been car- 
ried on continuously the past winter with elec- 
trically operated drills, electric-air drills. Cur- 
rent for these drills, which are still running 
continuously, is furnished by a Westinghouse 
50 K. W., 220 Volt, Direct Current Generator, 
direct connected to an Ames 75 H. P. Steam 
Engine running at 250 R. P. M. 

The transmission line is carried into the 
quarry, 1,500 feet distant from the power 
house, where the current is distributed 
throughout the quarry. In running the trans- 


mission lines, wooden poles with wooden cross 
arms and solid bare conductors are used, pro- 
vision being, made at convenient points for 
tapping. The low cost of installation as well 
as of maintenance of the electric transmission 
line as compared to that of the steam pipe 
lines of former practice, forms quite an item 
in the economical operation of these quarries. 
Time and money spent, moving pipe lines, re- 
quiring the services of a skilled mechanic, the 
loss in transmission, leaky joints, etc., are a 
few of the difficulties which have been obviated 
by the installation of electric air drills. Once 
installed the electric transmission line becomes 
practically permanent. 


The methods of carrying on the drill oper- 
ations are the same as those familiar in very 
nearly all quarrying operations, a few novel 
features, however, are especially worthy of 
note. The bench method is employed entirely 
—two continuous benches being worked, vary- 
ing in height with the lay of the rock. The 
accompanying sketch, Fig. 2, shows the 
method used to obviate any necessity for mov- 
ing the drilling machines, which are of the 
5C Temple-Ingersoll Electric Air Type, from 
bench to bench. 


The upper machine is kept constantly ahead 
of the lower machine. While the upper ma- 
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PLAN OF 


chine is drilling at A the lower one is drilling 
the round at B. A and B are blasted after 
moving the machine to A’ and B*. During the 
drilling operations at the new stations the 
spoil thrown by the blast at A on to the lower 
bench at B* is being cleared away. In this 
way the time of moving the machines about is 
greatly reduced. Fig. 3 shows a machine at 
work on the lower bench. 





ELECTRIC-AIR DRILL AT WORK. 


The quarries of this company contain both 
2 limestone and a black flint rock of seamy 
formation, with a tendency to cave in places. 
The latter rock is extremely hard and difficult 
to drill. 

The drilling is all done on contract. Each 
machine, of which there are five, is operated 
without a helper, one general utility man 
being employed to handle steels and otherwise 
assist in drilling operations. 

The average drilling round in the limestone 
consists of from Io to 20 holes, 8 to 12 ft. 
deep. An average of from 100 to 120 ft. of 
hole per day of 9 hours is drilled by each 
machine. Holes are started 2% ins. and bot- 
tomed 1% ins. Black powder is employed in 
this formation with copper exploders. Holes 


DRILL 


OPERATIONS, 


are tamped with a wooden bar and are shot 
by electric battery. But one drill is operated: 
in this formation, where its work is intermit- 
tent, as it breaks more ground than the com- 
pany has use for. 

The lime rock products of this company are 
used for foundation and building stone. The 
serviceable sizes broken, being trimmed by 
hand to sizes carrying from 6 ins. to 12 ins. 
From 3,000 to 4,000 tons per year are crushed 
and ground for local foundry trade, by which 
it is used as a flux. One grade, a honey- 
combed rock, containing a low percentage of 
lime, is crushed and ground for the fertilizer 
trade. 

-In the flint 
depth from 5 


formation, holes varying in 
to 12 ft. are drilled. The aver- 
age round consists of 30 holes. These holes 
are started 2% ins. and bottomed 1% 
They are loaded with 12 to 14 sticks of 
14%4-in. Keystone 40 per cent. dynamite. The 
ground preparatory to being blasted is banked 
by rock already broken, experience having 
shown this to be a material aid in breaking it 
up small, as well as in restricting the spread 
of the blast. Four Temple-Ingersoll electric 
air drills are kept constantly at work in this 
formation. 

The flint rock is used principally as ballast, 
in road building and as a filler for concrete. 

An idea of the greater efficiency obtained 
through the use of the aforementioned drills 
may be gained by citing the statement of the 
superintendent in immediate charge, Mr. Fred 
G. Kuntz, that, with steam drills they were 
only able to obtain an average of 60 ft. of 
drill hole per machine per shift, partly due 
to the delays, experienced with freezing of 
machines, lines, etc., whereas with the present 
drills they are obtaining an average of 100 to 
120 ft. under identical conditions accompanied 
by a saving in power of very nearly one-half. 

During winter the operations in the quar- 
ries consist principally in the drilling, break- 
ing and crushing of the various rock, prepara- 
tory.to the commencement of mill operations 
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COMPRESSOR PLANT. 


in early spring. With the advent of spring, 
the steam shovel, a Marion. 60-ton machine 
equipped with either a 1%4 or 2 cu. yd. dipper, 
and running on a standard broad gage track, 
is put into commission loading the flint rock 
into 2-cu. yd. side-dump cars, following the 
work of the drills closely. 

Rock which is thrown aside by the steam 
shovel is drilled by means of two small plug 
drills of the Ingersoll-Rand MV 5 type, air 
for which is furnished by a small power 
driven compressor manufactured by the same 
company. The problem of furnishing air to 
these drills has been accomplished in a rather 
novel manner—a narrow 36-in. gage flat car 
was pressed into service. The compressor, 
motor, water barrel and air receiver were 
mounted thereon and completely housed. This 
outfit follows the work of the shovel, current 
for driving motor being taken from the drill 
transmission line. This outfit is shown in 
Fig. 4. 

The writer’s thanks are due to the Buffalo 
Cement Company, and especially to Mr. Fred 
G. Kunz, supt., for courtesies extended and 
data furnished. 





DESIGN AND MAINTENANCE OF ROCK 
DRILL BITS 


BY WARD BLACKBURN. 

The efficiency of a rock-drilling plant is de~ 
termined by the amount of power delivered to 
the bit and converted into cutting power. No 
matter how efficient the compressing plant and 
the rock drills, or how careful the drill oper- 
ator, if the bit is dull or of incorrect shape, 
the rock is not cut, good energy is wasted, and 
money and time are lost in reaming the bore 


hole or in pulverizing the rock, and the real 
object of the work is defeated. 

At most mines little attention is paid to the 
drill bits by anyone except the blacksmith. The 
drill runner is satisfied if the bits run out a 
change and hold gage well for the next bit to 
follow. The fewer changes, the better he likes 
it. The same is true of the blacksmith. The 
longer a bit is in service the less frequently 
must it be sharpened. The bit is designed 
for use as long as possible without resharpen- 
ing and the cutting properties take second 
place. 

CUTTING MORE IMPORTANT THAN STAYING QUAL- 
ITIES. 

In designing a good bit both cutting and 
staying properties should be considered, but 
the day of hand-sharpening and of chuck 
bolts is rapidly passing, and now the ef- 
ficiency sacrificed to staying properties is de- 
termined largely by the cost of transportation 
and handling of bits and permissible loss of 
gage. It is not influenced to the same extent 
as formerly by the labor of sharpening or 
trouble of changing bits. The cost of trans- 
portation and handling of bits amousts to a 
considerable item, which increases as the last- 
ing qualities of the bit are replaced by cutting 
qualities, so that it often. governs the extent 
to which the design may be changed. 

Light, compact mechanical sharpeners can 
now be obtained at a reasonable price, and as 
these machines reduce the cost of sharpening 
to a low figure and enable the blacksmith to 
make several hundred bits per day, shop con- 
siderations offer no serious reason for retain- 
ing merely staying qualities in the design of 
the bit. Nearly all rock drills can be provided 
with a wedge chuck, or some means of holding 
the bit behind chuck keys so that bits can be 
changed in a fraction of a minute. This largely 
overcomes the objection to short bits. In 
several mines the cost of transportation and 
handling of bits is greatly reduced by install- 
ing the power sharpener with oil or coke fur- 
naces underground. 

Allowable loss of gage is an important fac- 
tor, for the greater the loss the larger must 
be the diameter of the shorter bits to insure 
a certain diameter of hole at a fixed depth. 
This larger diameter meane a loss of power, 
so this point can never be lost sight of in de- 


termining the bit to be used. Operators who 


believe the gage should be retained irrespective 
of the amount of power used run the edges 
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of the wings of the bit back about one inch in 
a line parallel to the axis, making the bit a 
reaming tool. If.this is done, as soon as the 
cutting edges wear a little the shoulders be- 
gin to bind and stick against the sides of 
the hole, and it must be reamed out to a size 
which will allow the bit to move forward. 
When such a bit is removed from the hole it 
will show greater wear on the edges of the 
wings than on the cutting edges. As the bit 
is apparently as hard % in. back, as on the 
cutting edge it is reasonable to suppose that 
there has been as much work done in wearing 
the steel of the wings as in wearing an equal 
amount at the cutting edge, that is if the 
reaming edges show more wear than the cut- 
ting edges, it is to be supposed that they have 
done at least as much work as the latter. In 
other words, as much if not more power has 
been expended in reaming the hole as in cut- 
ting it; half the power has been used in cut- 
ting an area of say seven sq. in., that of a 
3-in. circle, and half the power has been used 
in reaming an area of a little more than % sq. 
in., the area of the 1-16-in. rings reamed out. 
Furthermore, the rock drill is designed to cut 
rock by means of a blow. It is not a reaming 
machine, and as soon as a bit is cutting or 
reaming the side of the hole it is retarding 
the action of the drill. This strains the rota- 
tion and has a tendency to twist and break the 
bit. Power expended in reaming is power 
lost. From this it is apparent that because of 
the rapid loss of power and the wear and tear 
on the rock drill, little of the efficiency of the 
bit should be sacrificed to the reaming quali- 
ties. 

It is sometimes claimed that unless the bit 
has reaming edges, the hole will become rifled. 
This was true to some extent when the bits 
were forged by hand, but it was due to the 
difficulty of getting each corner or wing equi- 
distant from the center of the bit. With most 
power sharpeners this difficulty is removed, 
and with the correctly formed bits there is 
little trouble from rifling. 

WHAT CONSTITUTES A GOOD BIT. 

While it is true that one bit cannot be se- 
lected as a standard for any and all classes of 
rock, still the power-sharpener manufacturers, 
especially those who have gone into the study 
of drill bits, are gradually working towards 
a few standard types. The concensus of opin- 
ion is that under average conditions a good 


bit for power-drilling work should embody the 
following points: 

(1) It must take full advantage of the 
chipping and fracturing of the rock. In a 
bore hole there is a certain depth to which the 
rock will fracture when struck by a sharp tool. 
If the tool is driven deeper than this it will 
not fracture the rock, it will crush it. If the 
cutting edge of the bit is blunt it will not 
get full advantage of the fracture, and consid- 
erable of the force will be expended in crush- 
ing or pulverizing. The bit acts as a wedge. 

(2) The wings of the bits should be as 
thin as is consistent with standing-up quality 
to allow for the ejection of the cuttings. If 
the wings are left heavy there is little space 
for the escape of cuttings and consequently 
they are held in front of the bit and continual- 
ly churned and ground, the bit does not easily 
reach solid rock and the blow loses a large 
proportion of its cutting power before it 
teaches the rock. 

(3) The bit must be perfectly free in the 
hole at all times; because of the tendency of 
the rock to fracture, the drill hole will be a 
trifle larger than the cutting edge. If the bit 
is so designed that the cutting edge is its 
greatest diameter and will practically remain 
so until dull it will always remain free in the 
hole. 

(4) The bit must allow equal wear on all 
corners. If the bit is not symmetrical, that is 
if the ends of all the cutting edges are not the 
same distance from the center of the bit, the 
longest end will cut a groove in the side of 
the bore hole and a rifled hole will result. 
Furthermore, the wear is unequal and the 
extra strains in the steel often break it. The 
rotation of the drill is impeded and the parts 
subjected to excessive wear. 

(5) The bit must be dressed in a manner 
consistent with the treatment of good steel. 
It must not be overheated, or worked while 
too hot. Light rapid blows should be used in 
forging. The bit must be tempered properly. 
The proper temper should be determined by 
experiment and rigidly adhered to. The bit 
should be allowed to cool thoroughly after 
forging and should then be reheated for tem- 
pering. It should never be sharpened and tem- 
pered on the same heat. 


BITS SHOULD FRACTURE THE ROCK. 
In Fig. 1, are shown bits designed to fill 
these requirements. An angle of about go de- 
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CORRECTLY MADE BITS 
Fig. 1. 

grees for the cutting edge is generally accepted 
as the correct angle. If the angle is greater 
the bit has a tendency to crush rather than 
fracture the rock, and as a rule the bit cuts 
slowly. An angle less than 90 degrees gives 
a bit which will cut fast, but it has a tendency 
to break off and wear rapidly. There is also a 
tendency for it to enter the rock, especially 
soft rock, past the point of fracture and ex- 
pend energy in crushing or wedging out the 
rock. The “mudding” powers are greatly 
diminished. The thickness of the wings may 
range from % in. on a large steel to 3 in. or 
even less on a stoper and hammer-drill bit. 
The wing must not be so thin that it breaks 
off, still, the less stock necessary the better the 
clearance for the cuttings. 

The third point is probably the hardest to 
comply with. When the bits shown in Fig. 1 
are first placed in the hole the cutting edge is 
the largest diameter, and as it may be safely 
assumed that the rock will fracture 1-16 in. 
beyond the bit, the latter must be free in the 
hole. The wings of the bit taper in the ratio 
of one to four, or one to five, and as the cut- 
ting edge wears a shoulder or reaming edge 
forms on the wing. When it wears between 
1-16 and &% in. from each wing a shoulder % 
to 54 in. forms and there is a point between 
these where the cutting edge is fracturing the 
rock in the side of the hole to a diameter 
equal to the diameter of the bit through the 
shoulders. In other words, the shoulders of 
the bit are just touching the sides of the hole. 
If the bits run past this point, the cutting edge 
will not cut the hole to a diameter large 
enough to admit the bit and the shoulders im- 
mediately become reaming surfaces. 

The taper of 1:4 or 1:5 is determined upon 
a medium. If less taper is used, say 1:7, the 
shoulders become more prominent and the 
cutting edge has less allowable wearing sur- 
face before the bit binds in the hole causing 
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INCORRECTLY MADE BITS 
FIG. 2. 
the shoulders to become reaming surfaces. If 
the wings have a greater taper, say 1:2, the 
wear is excessive, and the loss of gage pro- 
hibitive. The sharp taper leaves the ends of 
the cutting edge in a weakened condition and 
they easily break and chip off. 

MACHINE SHARPENERS MAKE UNIFORM BITS. 

The necessity for having the drill bit con- 
centric is obvious. In hand sharpening and 
even with some power, sharpeners it is not 
uncommon to find one of the ends of the cut- 
ting edges protruding 1-32 to 1-16 in. beyond 
the others. Some sharpener manufacturers 
have effectively overcome this difficulty by 
entirely inclosing the bit under a heavy pres- 
sure while it is being forged. When this is 
done there can be no question as to the corners 
falling within a circle. 

The tempering and manner of heating and 
treating the bit is generally left to the dis- 
cretion of the blacksmith. This is a mistake 
as a little attention and study given the sub- 
ject by the manager or superintendent will 
often result in marked improvements. Many 
kinds of steel now on the market, and the 
scientific methods of treatment are entirely 
new to the average smith. 

A word should be said about mechanical 
sharpeners. These machines have been greatly 
improved in the last few years, and now ex- 
tremely light, simple designs of remarkably 
high capacity and efficiency are within the 
reach of all. The bits dressed in the sharp- 
ener are always perfect in form and gage and 
everything considered, will give from 25 to 50 
per cent. greater efficiency than if sharpened 
by hand. In addition to the increased speed 
of drilling there is a noticeable saving in the 
wear and breakage of machine parts and the 
bit itself lasts longer and wears much better. 

When installing a power sharpener one 
should not lose sight of its main advantage, 
increasing the efficiency of the drill bit. It 
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should be installed with the idea that because 
of the marked reduction in the cost and time 
of sharpening one can afford to furnish the 
drill with better steel more often. It is im- 
possible to make a hard and fast rule as to 
when a power machine should be installed, but 
it is certain that a sharpener will effect a ma- 
terial reduction in cost per steel dressed, lessen 
the machine repair parts required, save steel 
and steel breakage, and greatly increase the 
drilling speed of machines. 





TESTING AIR CONSUMPTION OF 
DRILLS 


Nearly all users of drills find it necessary 
or desirable from time to time, especially 
when about to undertake important new work 
or when about to purchase a large number 
drilling machines, to determine the perform- 
ances and relative efficiencies of the various 
types of drills found on the market. The ar- 
rangement described’ in the following para- 
graphs has. been satisfactorily used in con- 
ducting such tests on different forms of com- 
pressed-air drills. 
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AlR TANK AND. CONNECTIONS 


As shown in the illustration, a vertical air 
receiver is connected to the compressor line 
by a I-in. pipe, fitted with a globe valve, and 
a I-in. outlet pipe is led from the receiver to 
the drill. Water gages are placed one above 
the other throughout the entire height of the 
receiver, and a pressure gage is supplied. At 


the bottom of the receiver a 3-in. pipe with 
globe valve furnishes a water supply, and be- 
tween the receiver and intake valve a tee con- 
nection is provided as a discharge. 

Before starting the test, water is allowed 
to flow into the receiver until it is just visi- 
ble in the lower gage, and a chalk mark is 
made opposite this level. The receiver is then 
filled with air at the desired pressure, the 
air shut off and the test begun. As the drill 
takes air from the receiver, the operator main- 
tains a constant pressure by regulating the 
water valve. Simultaneously with the stop- 
ping of the machine a chalk mark is made at 
the water level then shown by the gage and 
the water drained off in preparation for the 
next test. 

TABLE I. TEST OF AIR DRILLS 

Name of Drill. wale e 

Cyl. Diam. Stroke Feed , Weight 

Condition. 
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drilled hole and time of drilling are noted. 
The cross-section of the tank being known, 
the distance between the chalk marks makes 
it possible to find the volume of air used, at 
the given pressure, and from these figures the 
amount of free air can be computed. A con- 
venient form for arranging the data and re- 
sults of the test is shown in Table I. The 
average values obtained for the last three 
items in the table give the information that 
is usually desired in this connection. 

It may happen, however, that in spite of the 
control provided by the water supply, the air 
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pressure will decrease during a test. In this 
event, the amount of free air used may be 
calculated as follows: 


Let 

P = Initial pressure, 

P,= Final pressure, 

B = Height above initial water level to top 
of receiver, 

A = Cross-sectional area of receiver, in sq. 
ft, 

R = Rise of water in receiver, in ft., 

H = Atmospheric pressure. 


Then each foot rise of water in the tank 
represents the consumption of 4 cu. ft. of air 
and if the pressure had remained constant at 
P, the volume of free air used would have 
been given by 

P+H 
V =RA X —— 
H 

However, the expansion of the air that re- 
mains in the receiver, from pressure P to P, 
represents the consumption of a volume of 
free air equal to 

(P+H P,+H) 

V,= A (B—R) ( _ ) 

( a H ) 
and the total amount of free air used is then 
V+ V;,. 

It may prove more simple to let V repre- 
sent the initial amount of free air in the tank 
at pressure P and JV, represent the final 
amount of free air at pressure P, Then 





PtH 
V = AB———— 
H 
P,+H 
V,= A (B— R) —— 
H 
and V — V, will give the amount of free air 


consumed during the test—Coal Age. 





In a report by the secretary of the French 
Aero Club, relating to aviation in France 
during 1911, the following figures indicating 
the development of aeronautics are given. In 
that country alone 13,000 flights were made 
across country, and in total, 1,625,000 miles 
was covered; the total time that aeroplanes 
remained in the air was 30,000 hours. The 
English Channel has been crossed thirty-seven 
times. The accident record has decreased, and 
during the year 62,500 miles were flown for 
every fatal accident. 


r- 








4 Hinged Bolts and 
= Nuts secure Cover 
















YE); 


Mee@e@e@eEM@EEQ@@E@@ECEEEEQ@E@ 





GMM: 


MEASURING THE ENLARGEMENT OF 
GAS FLASKS AT HIGH PRESSURES 
The flasks here. treated of are often used 

for the storage of high pressure air, which 

gives special interest to the description of the 
ingenious apparatus employed in England for 


-testing them as to elastic limit and permanent 


set as described by Mr. A. L. Haas in a re- 
cent issue of the American Machinist. 

Refrigerating machines using CO, as a 
medium for the elimination of heat have be- 
come general in England. As supplied the gas 
is in liquid form in steel flasks made from 
drawn tube 5-16 in. in thickness; one end of 
the flask is necked to receive valve, the other 
is welded to hemispherical form. 

Certain precautions are essential to the hand- 
ling of the flasks, and the necessity for strin- 
gent regulations and tests is apparent from an 
accident which occurred several years ago when 
a man and cylinder were blown to atoms at a 
railway station. Subsequent to this, a com- 
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mission sat and its findings were incorporated 
in the form of a report and recommendations 
concerning manufactured material, annealing 
and tests of finished flasks. 

With regard to empty flasks, sufficient care 
is even now not exercised. For instance, it 
has been known that empty flasks were used 
as rollers in moving heavy machinery. This 
misuse should be legally discouraged as the 
flasks in course of time are refilled and the 
stresses set up by such mishandling may have 
disastrous results. 

The usual quantity of CO, in a flask is % lb. 
for each one pound water capacity. If flasks 
have to pass through the tropics the quantity 
is reduced 25 per cent. An increase in tem- 
perature from 65 deg. to 100 deg. F. increases 
the pressure about 1,000 lb. per square inch. 
One purchaser of filled flasks for export 
through the tropics specifies 1,800 lb. per 
square inch as the maximum when filled. 

Most large buyers of filled flasks use speci- 
fications based upon the findings of the 1896 
Commission. The principal clauses insisted 
on are as follows: 1. Flasks are to be made 
of the best quality mild steel containing not 
more than 0.25 per cent. carbon and not less 
than 99 per cent. iron. 2. Flasks are to be hy- 
draulically tested to a pressure of 3,360 lb. per 
square inch and are not to show a permanent 
stretch or enlargement of their cubic capacity 
of more than Io per cent. of temporary stretch 
under test. 

Clause 2 is rather puzzling at first sight; the 
method and apparatus used for measuring the 
stretch will prove of interest. The diagram 
shows the essential features. There is first a 
cast-iron cylinder partially sunk below the 
floor level and having a connection to a glass 
tube with scale attached on one side and a 
connection to the pump on the other. 

The pump connection terminates in a nipple 
inside the cylinder. A cast-iron cover pointed 
with a sheet packing ring provided with a 
cock, completes the outfit. An ordinary hy- 
draulic hand pump is used. Water for filling 
the cylinder is from the street main through 
the connection shown. 

The flask to be tested is filled and lowered 
into the cylinder. A short length of copper 
pipe with two unions makes the connection 
from the pump nipple to the flask. The cyl- 
inder is then filled from the main and the 
cover jointed on. Additional water is run 


in until the .graduated tube shows zero, then 
the water-main connection is shut off. 

Next the flask is pumped up to the 3,360 
lb. pressure by gage. The water level in the 
tube now shows an increase from zero to say 
division 20. The pressure on the flask is re- 
leased, the level in the tube dropping simul- 
taneously. The permanent set is shown as 
the difference between the zero and the final 
level and its percentage of the maximum is 
easily ascertained. 

With one man filling flasks and two more 
attending to the apparatus 30 flasks an hour 
are easily handled. The apparatus as will be 
seen makes full provision against imprisoned 
air which would render the test unreliable. 














THE ZIERMORE PRESSURE 
REGULATOR 

The cut shows the essential features and 
the mode of operation of the Ziermore pres- 
sure regulator, the purpose of which is to 
maintain a uniform delivery pressure of steam, 
air or gas no matter how much the pressure 
of the supply may fluctuate. The flow through 
the apparatus is in the direction of the arrows, 
and it will be seen that the delivery side is in 
direct communication with the diaphragms in 
the chamber above. An increase of internal 
pressure will of course tend to distend each 
diaphragm, while a decrease of pressure will 
permit the. spring above to overcome the pres- 
sure effect. The cumulative movement of the 
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six diaphragms is all transmitted by the cen- 
tral rod to the valve below which controls the 
flow. This valve is balanced and moves with- 
out friction, so that its change of position from 
little or no flow to the full pipe capacity re- 
quires only a minute change of the delivery 
pressure. The pressure which the valve is 
set for at any given time cannot be exceeded, 
and the pressure can only fail minutely as long 
as the supply of fluid is maintained. The 
screw above provides for the adjustment of 
the spring tension according to the pressure 
desired to be maintained. 

It will be seen that this is a very simple 
device and in service it may be placed either 
vertically or horizontally or in any position 
most convenient. The apparatus is made en- 
tirely of metal and is specially designed to 
avoid corrosion or deterioration. The inter- 
changeable diaphragms are German silver and 
the entire regulator is of bronze up to and in- 
cluding the 1% in. size, with cast steel bodies 
for those which are larger. It is made in all 
the regular pipe sizes up to 5 in. and will 
stand all pressures up to 300 pounds with de- 
livery pressure whatever may be desired. Made 
by the Ziermore Regulator Company, Johson- 
burg, Pa. 





PURIFYING AIR FOR AGITATING PULP 

At a number of cyanide plants in the United 
States, the compressed air that is to be used 
for aérating the sand or slime, or in agitating 
the pulp, is purified by filtration before use. 
Several types of filters are used; at the Home- 
stake plants the air is passed through a filter- 
press made up of several cells similar in all 
respects to the cells of the Merrill presses 
used in the treatment of slime. At the Alaska- 
Treadwell concentrate-cyanide plant, the ap- 
paratus described by W. P. Lass and shown 
in the accompanying illustration, is used. 

Cylinder oil or the products of its combus- 
tion or decomposition, which are introduced 
into the air in the cylinders of the compres- 
sors, are the impurities that should be removed 
as completely as possible before the air is used 
for agitating. The Homestake presses do this 
effectively by the filter cloths retaining the 
oil and other solid impurities contained in the 
air. 

The apparatus herein illustrated has a 
further advantage in that carbonic acid is also 
removed by caustic soda or milk of lime. The 
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removal of this acid is accompanied by a de- 
crease in the consumption of cyanide, for it is 
a well known fact that carbonic acid decom- 
poses potassium and sodium cyanides, and 
even in the presence of an abundance of pro- 
tective alkali some decomposition by this acid 
may take place. 





PLACING AIR PIPES IN SHAFTS 


Extensions of the compressed-air mains in. 
the Champion shafts of the Copper Range 
Consolidated Co., in the Lake Superior cop- 
per country are made in 200-ft. lifts. The 
work is commenced by placing a tee in the 
shaft opposite the station at the bottom of 
the lift, then carrying up the piping for 200 
ft. to-connect with the air main already in po- 
sition. 

The tee at the lower station is securely 
fastened by an iron yoke to a carrier timber. 
The pipes are then lowered and put together 
until the next level above the station is 
reached. There another tee is put in the line, 
immediately above and below which yokes 
are used, both to anchor the main and to 
prevent swinging at that point. When this 
tee has been put in place the other pipes are 
lowered and, by using a pipe of the neces- 
sary length, the top of the extension is 
brought to within six or eight inches of the 
bottom of the main already in place. A 
flange is screwed tightly home on the upper 
end of the top pipe and yokes are attached to 
anchor the line in position. 

The connection with the part of the main 
already in place is made after I p. m. on Sat- 
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urdays, at which time no drills are running in 
the mine, so that the air can be shut off with- 
out interfering with mining work. Jacks are 
placed under the lower end of the extension 
pipe and the yokes are loosened so that all 
the weight comes on the jacks. 

The blind flange on the lower end of the 
part of the shaft main already in place is re- 
moved. The flange on the upper end of the 
extension is turned in the direction of un- 
screwing so that the bolt holes in upper and 
lower flanges are in line. The little loosening 
usually necessary does not cause leakage. 
Then the 200-ft. length of pipe is raised by 
the jacks until the flanges come tight together. 
The flanges are then bolted together, usually 
with a gasket between to make a tight joint. 
The yokes, of which there are two for each 
100-it. length of pipe, are then tightened to 
hold the main in position. ; 

During the operation, large wrenches are 
used to prevent turning of the upper part of 
the line when the extension is being raised. 
Making the connection takes an hour; two 
men are needed at the jacks, four at the yokes 
and two, with the boss timberman at the 
point where the connection is made.—Engin- 
erring and Mining Journai. 


by James Ruddick, the general superintendent 
for that company. The device consists of a 
heater which is placed in a small box built 
over the drain cocks in the pipe line. These 
drain cocks are placed wherever there is a 
drop in the line, so that the water will drain 
both ways to the cocks. 

The heater, which is placed underneath the 
drain cock, is so designed that it fits snugly 
into the box, and a pipe leads from the cock 
to the outside of the box. This pipe is cut 
off flush with the box so that there is no dan- 
ger of freezing on the outside. The frame of 
the heater is made of 1x4-in. iron, and on 
this frame insulation knobs I in. in diameter 
and 1% in. long are mounted back to back, 
as shown in the accompanying illustration, one 
bolt being sufficient for the two. 

The coils are made by winding No. 14 gal- 
vanized-iron wire on a %-in. rod, each coil 
consisting of 100 turns. The heater takes 220 
volts, each coil being equivalent to I1 volts 
and 20 amperes. The coils are arranged so 
that there is at least an inch of space between 
them. There is a double-pole switch with 30- 
ampere fuses in each box and the wiring is 
mounted on cleats to prevent fire. Although 
the heater takes only 20 amperes the stronger 
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ELECTRIC HEATER FOR AIR DRAINS 
BY G. C. BATEMAN, 

When the Cobalt power companies first 
started to supply compressed air on a large 
scale to the mines, trouble was experienced 
in the winter by the water from the air col- 
lecting in the low parts of the pipe lines and 
freezing. In the pipe lines of the British 
Canadian Power Co., this difficulty was over- 
come by the use of an electric heater, designed 


fuses are used to take care of the current 
when starting, as the coils take more current 
when cold than when warm. The power re- 
quired is 4 kw. for each heater. 

The British Canadian Power Co. controls 
about 15 miles of pipe line between 6 and I0 
in. in diameter, and several miles of smaller 
sizes. There are about 25 heaters in use, and 
since their installation no trouble from freez- 
ing has been experienced. 
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This device can be used advantageously 
wherever there is trouble from the freezing of 
surface lines, and as it is a simple device it 
can be built at the property. For pipes of 
smaller diameter than those mentioned, a 
heater of about half of the capacity of the 
one described can be used, in which case it 
would be necessary to have current at I10 
volts, or less, and sufficient coils can be con- 
nected in series, to suit the voltage available. 
To increase or lower the voltage of the heater, 
it is only necessary to add or take out coils 
as the case may be. Should it be found that 
the heater does not warm up sufficiently, a 
coil or so can be cut out. 
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AIR DRIVEN SIDE DUMP CAR 
BY S. A. WORCESTER. 


The car illustrated in the accompanying 
drawing was designed by me for use at a 
mine in which electricity cannot be convenient- 
ly used for this work, but air at 100 Ib. pres- 
sure is available in the mine. The car has to 
make a maximum trip of 300 ft. loaded and 
return empty. A 28x72-in. air receiver is 
mounted on the car frame and is automatically 
recharged after each trip while at the loading 
station. A brass male coupling on the car 
which is connected to the receiver, enters a 
corresponding ‘female stationary coupling as 
the car strikes the bumper at the loading sta- 
tion. When the couplings are brought to- 
gether the stems of two check valves encoun- 
ter each other and both are opened, thus ad- 
mitting air from the stationary air line to 
which the female coupling is attached, to the 
receiver on the car. When the car starts 


away, separating the couplings, the pressure 
instantly closes the check valves, thus pre- 
venting any loss of air. 

The enginés are of simple construction and 
are made so that as few adjustments as pos+ 
sible are necessary, for they are used by «n- 
skilled operators. The construction of the car 
is inexpensive, the number of parts being few 
and the same pattern being used for both 
engines with but few and slight changes. The 
engines are reversed and controlled by a single 
throttle and reversing slide-valve in front of 
the operator and exactly similar to the slide- 
valves of the engines. Moving the lever con- 
trolling this valve in either direction starts 
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the car in the corresponding direction and. 
placing it vertically shuts off air from the 
engine, 

The axle bearings and rod bushings are 
made of cast iron and are of the simplést 
construction. The crossheads are made of 
cast iron turned to fit the guides, and are 
equipped with straight pins. The cylinders 
are cast in one piece with the valve chests and 
front heads. The pistons are riveted to the 
piston rods which are screwed. into the cross 
heads. Plain snap rings are used for piston 
packing. The eccentrics are cast on the drive 
wheels, and eccentric straps and rods are 
forged in one piece and valve stems are made 
without any adjustment for length, so that: 
when set they cannot be moved out of adjust- 
ment by unskilled operators. The brake has; 
ample leverage and few parts. It is equipped 
with a pawl or latch which is used for hold- 
ing the car in place against the pressure at the 
air coupling, which is sufficient to push the’ 
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empty car away it the brake is not set. The 
car door latches are lifted by the lever at the 
left of the operator and all three operating 
levers are nearly vertical and close together, 
making a convenient and safe arrangement. 
The speed of this car, unlike that of most elec- 
tric-motor cars, is almost unlimited, the 7x7- 
in. cylinders giving ample power. The air 
consumption is small.—Eng. and Min. Journal. 





COMMERICAL VALUE OF THE AIR 
LIFT* 
BY F. S. MILLER. 

For a long time pumping with an air lift 
has labored under several handicaps which 
have prevented its taking the proper place 
among the engineering problems of the com- 
mercial world, which its merits would war- 
rant. One of these handicaps has been the 
facility with which piping has been placed in 
wells and certain results obtained, without 
regard to their proper proportioning for the 
work to be done. Then, many a plant engin- 
eer has inserted some kind of a turned up 
pipe or nozzle, and, securing an improvement 
upon the first crude installation, imagines 
that he has solved the problem. We constant- 
ly run across such men who tell us that their 
air is the best ever, and refuse to discuss any 
further improvement. Then, again, many as- 
sert that all that is necessary is to convey the 
water to the proper depth and any kind of an 
old nozzle or opening will do the work. 

Another handicap has been caused by the 
compressor people themselves who have only 
thought of the compressor sales and have not 
followed up the installation and seen that it 
was properly done, letting well enough alone 
as long as the customer was satisfied, when 
with a little more care they could have secured 
a much more economical plant. 

This has resulted in the air lift being classed 
as a very uneconomical method of pumping 
from deep wells, whereas an up-to-date, prop- 
erly installed air lift, where the conditions 
are right, all things being considered, is the 
most economical method for securing deep 
well water. 

It is a great temptation to compressor sales- 
men to start in and dwell upon the good points 
of their compressors, paying little attention 


*Middle States Ice Producers’ Exchange, 
Louisville, April, 1912. 


to the well end of the proposition. This we 
believe is a mistake. In order to secure proper 
installation, it is necessary to be more or less 
familiar with the geological formation in 
which the well or wells are located, and this 
becomes a fascinating study, and one that will 
repay the customer intending to install an air 
lift. 

Wells may be grouped under two general 
headings, gravel and rock. Under the first 
is included sand and quicksand wells. 

GRAVEL WELLS. 

One of the first things to be determined is 
the kind and location of the strainer. The 
best strainer for air lift work from beds of 
gravel or coarse sand is a perforated strainer 
with openings large enough to admit the fine 
sand. Then with the 20th century method of 
sealing and back-blowing a well, the sand can 
be drawn into and pumped out of the well 
and the coarser material gradually collected 
around the outside of the strainer in sufficient 
quantities to offer an area large enough so 
that the water percolating through will not 
have the velocity to carry the sand with it. 
The output of wells of this kind can often be 
increased, if not doubled, by back-blowing. 

The writer has just finished developing a 
well of this kind that had 1,000 %-inch holes 
in a strainer located in mud and gravel. With 
two or three days’ blowing we increased the 
discharge from 200 to 370 gallons per minute, 
thus practically doubling the value of the well. 

Many wells that have been driven with the 
intention of using a deep well pump, or in 
which perhaps a deep well pump has been 
used for years, are equipped with a Cook 
strainer, or other make having fine slots, whose 
purpose is to keep the sand out of the well to 
protect the working barrel and valves. These 
wells, it will be found, have greatly diminished 
in supply, which nine times out of ten is caused 
by the sand choking up the openings in the 
strainer, and the treatment of back-blowing 
will put the well back to its original capacity. 

The question is often asked, Will not the 
well choke up again? But suppose it does; it 
is only a question of a few moments’ manipu- 
lation of the valves already installed with the 
20th century lift to back-blow it and clean the 
strainer. Thus the clogging up does not be- 
come a matter of serious consideration. 

In studying the supply of water secured 
from gravel or sand, it is always well to know 
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whether the well has been driven into a pocket 
or live strata. If the former, and a large sup- 
ply of water is to be pumped, then it may soon 
be exhausted ; but if the wells are in live water 
strata of sand or gravel, which are renewed 
from a stream of water or water shed, then 
the supply is practically inexhaustible, and it 
is a question of getting the water into the well. 
ROCK WELLS. 


Rock wells are of a more uniform supply, 
and the record of wells in the same strata will 
give a guide to go by, taking into considera- 
tion the topography of the country. Although 
back-blowing will clean out the rock crevices 
in the seamy rocks, it rarely causes so much 
of an increase as in gravel or sand wells. 

About the most deceitful well in the business 
is the flowing well. We have often heard cus- 
tomers state that they have a very strong well 
because it flows, and that it has a shut-in 
pressure of several pounds. The fact that the 
well flows does not indicate that it is a strong 
well, for the strata may be so tight that the re- 
lieving of the head will not materially increase 
the yield, and more often overflowing wells 
may be pulled as far as possible with air with- 
out materially increasing their supply. On the 
other hand, if it is a rock well full of crevices 
or sand rock, the yield will be almost unlim- 
ited. Such wells should be carefully studied 
by getting the data from neighboring wells, or 
by testing them out. 

In order to get an intelligent estimate for 
pumping with the air lift, the following data 
are required: 

Number of wells, 

Depth. 

Diameter of casing. 

Depth of casing. 

If bore reduced, at what depth. 

Character and depth of water strata. 

If strainer, give description and depth. 

Static head. 

Estimated drop. 

Elevation. 

Total lift. 

Horizontal discharge (gravity or pressure). 

Pumping submergence. 

Gallons per minute required. 


GENERAL OPERATION OF THE AIR LIFT. 


For many years after Dr. Pohle brought out 
the theory of the formation of alternate plugs 
of air and water, this idea has been followed, 


care being taken only to obtain sufficient sub- 
mergence to secure the best results, and when 
an over-all efficiency of 25 per cent. was se- 
cured, they were more than satisfied. 

Within a few years experiments have been 
worked out along the line of getting a perfect 
mixture or emulsion of the air and water in 
a jet, and it was discovered that by using more 
air and less pressure, and proportioning the 
eduction pipes in a correct manner to a large 
extent, the same efficiency could be obtained 
through a wide range of submergence. 

In the test above mentioned at Pittsburgh, 
Pa., where the lift was 70 feet and the sub- 
mergence 35 feet, a constant discharge was 
maintained with an efficiency of 30 per cent. 

In speaking of efficiency we mean the b. h. p. 
in the steam cylinders or at the belt wheel, 
taking account of the friction and volumetric 
loss in the compressor, and the loss in friction 
and temperature conveying the air from the 
compressor to the pump in the well as com- 
pared to the foot pounds of work done or 
theoretical h. p. 

In this connection it is well to call attention 
to the fact that in low submergence, a larger 
sized eduction pipe and pump should be used 
than when working with a high pressure; 
first, on account of using low pressure, less 
initial velocity is secured, and second a greater 
volume of air must be used to pump the same 
amount of water. For instance, for pumping 
200 gallons of water per minute with 60 to 65 
per cent. submergence, on lifts up to 100 feet, 
a 4-inch pump and discharge pipe is of ample 
capacity, while with a submergence of 35 to 
40 per cent. at least a 4%-inch pump and pipe 
should be used. With lifts of 150 feet and 
above, it is an advantage to enlarge an educ- 
tion pipe to take care of the expansion of the 
air as it travels with the water to the point of 
discharge, a safe rule being expansion of one 
size for every 150 feet of discharge line. 

Care should always be taken to secure a 
large enough air line to reduce the friction. 
While an 1%-inch air line would be large 
enough to use with a 3-inch pump under con- 
ditions of 80 to too feet lift, it would be too 
small for the same pump with a 200 foot lift, 
for the well should have a larger air pipe on 
account of having to carry more air to do the 
work. It sometimes happens, however, that 
the size of the well will not admit the use of a 
larger size air line. Then a higher pressure 
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will have to be used to force the amount of air 
through at a loss of efficiency. 

‘ Compressed air does its most efficient work 
lifting water perpendicularly and without 
change of direction until the desired lift has 
been accomplished. Care must always be taken 
in- these installations, if the water comes into 
the well above the pump, to see that there is 
enough area left: for the down flow of the 
water between the walls of the well and the 
outside of the pump. 

In regard to horizontal discharge, it is al- 
ways best to arrange the plant to discharge 
under an umbrella separator and take care of 
the horizontal flow by gravity. If this cannot 
be done, a water ell can be used, but should 
be carried up high enough to give the gravity 
flow and the horizontal pipe enlarged sufficient 
to permit the air passing to the top of the pipe 
and flowing with the water, without having to 
do any work. 

~It is sometimes necessary to pump through 
a long horizontal line, where the point of dis- 
charge is higher than the well top. When this 
cannot be avoided use long radius bends, and 
as few as possible, and add a percentage to 
the lift in figuring the amount of air needed. 
So much greater economy can be secured with 
the straight lift and separator that this install- 
ation should always be used wherever possible. 

Compressed air, when expanding, absorbs 
heat from different substances it comes in con- 
tact with, so that the use of air to lift water, 
when properly applied, tends to cause a drop 
in temperature. This is especially noticeable 
in water of high temperature. 

In the ordinary air lift, where a large vol- 
ume of air is used so fast that it does not have 
time to lose the heat of compression, or where 
the air is used in plugs and does not come in 
contact with all the water, this effect may not 
be secured. With the 20th Century lift, how- 
ever, where a small amount of air is used, a 
perfect expansion takes place, and the particles 
of air and water are thoroughly broken up and 
mixed together, and the expanding air comes 
in contact with all the water, causing a 
marked reduction in waters of high tempera- 
ture. 

In the manufacturing of ice, you are of 
course perfectly aware that a saving in power 
or increase in eutput is secured by the lower- 
ing of the temperature of the water a few de- 
grees. Hence, the use of a properly installed 
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air lift, especially in the South where the water 
temperatures are higher, not only produces the 
amount of. water required at a less cost, but 
puts the water in condition to do more work. 
COST OF PUMPING WITH COMPRESSED AIR. 
We will take the following example: 
Amount of water to be pumped per min- 


MOR S cieweran sien GW sok ca emens os 100 galls, 
DEO BRE i nos Ss Spun msa dew seuss s uken en ss 60’ 
PREIS NEGE 5 cx ngisnarie se anwals Sane se< od 90’ 


Actual free air required per minute. .33 cu. ft. 
Working pressure including air friction 45 lbs. 


Oe ee Ac i | 4.2 
Steam consumption in straight line air com- 
OTESSON.. 2.655 45 lbs. of steam per 1 H. P. 
Evaporation of water per pound of coal..... | 
Pounds of steam required per hour...... 189 
Pounds of coal required per hour........ 27 
ee SE on veewean cones ox $2.00 
Oe ee ae Ic 
RRs ASE SMRINID Son i5 6 5:55 5 a 0:0 10's)0 1010 010 0: 0is 27¢ 
Gallons pumped per hour...............+ 6000 
Fuel cost per thousand gallons........... 4.5¢ 


Another thing to be taken into consideration 
is the reduction of up-keep, as the air lift re- 
moves all chance of repairs in the well and 
places the only machinery used in the power 
plant under the eye of the engineer. 





THE WHISTLING JUGS OF PERU 
"The potters of ancient Peru used to manu- 
facture an ingenious musical instrument which 
may very properly be called a whistling jug. 
In collections of antiquities it is called a sil- 
vador or silvio. Specimens are obtained from 
the ancient burial places of Peru. One of 
these consists of two vases, whose bodies are 
joined one to the other, with a hole or opening 
between them. The neck of one of these vases 
is closed, with the exception of a small open- 
ing in which a clay pipe is inserted leading 
to the body of the whistle. The closed neck 
of this double vase is modeled into a repre- 
sentation of a bird’s head. 

When a liquid is poured into the open- 
necked vase, the air is compressed in the 
other, and in escaping through the narrow 
opening is forced into the whistle, the vibra- 
tion producing sounds. 

Many of these sounds represent the notes of 
birds; one in the collection at the British 


Museum imitates the notes of the robin or 
some other. member of the thrush tribe pe- 
culiar to Peru. 
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NOVEL AIR COMPRESSOR FOR 
AUTOMOBILES 


The sectional cuts here reproduced from 
Machinery show the essential features of a 
small compressor built by the Hartford Ma- 
chine Screw Company for use on automobiles. 
It serves for inflating tires and also will sup- 
ply compressed air for the automatic engine 
starters which are now becoming numerous. It 
is driven through gearing from the main en- 
gine shaft with ready means for engaging and 
disengaging. The ingenious mechanism for 
operating the piston, here shown in different 
positions, gives the piston a travel double the 
crank throw and makes the machine much 
shorter and more compact than if a full throw 
crank and long rod were used. There are, 
of course, five joints to wear instead of two, 
but as the compressor is run only a small por- 
tion of the time it may be expected to last a 
long time without repair. 

The compressor is single acting, the valves, 
both inlet and discharge, are in the head, and 
the clearance is small. The base of the cylinder 
is ground, as is also the piston, and no packing 
rings are used. The compressor casing is made 
of aluminum. 





BLOWING AND SUCKING CAVES OR 
WELLS 


In recent years the occurrence of blowing 
wes has been reported at many places in 
Europe and America. Those in the United 
States have been studied by the Geological 
Survey, and their phenomena are now fairly 
well understood. The Survéy has recently 
published statistics of the distribution of such 
wells. : 


NOVEL AIR COMPRESSOR MOVEMENT. 


The names “weather well” and “barometer 
well” often locally applied to wells that blow 
and suck reflect the popular belief that the 
behavior of these wells is governed in some 
way by the weather; and this belief is in the 
main correct, i. e. the phenomena, in a major- 
ity of cases, depend upon fluctuations in the 
barometric pressure, and these in turn are 
broadly related to changes in the weather. 
One of the first persons to test this hypo- 
thesis experimentally was Prof. J. T. Wil- 
lard, of the Kansas State Agricultural College. 
Having heard of a well of this character at 
Winona, Kansas, he visited the spot, sealed 
the top of the well airtight by means of mor- 
tar and plaster of Paris, and inserted a small 
brass tube connecting the well with a gage. 
The latter consisted of a U-shaped glass tube, 
the bend of which for several inches up was 
filled with water. The fluctuations in the level 
of the water, read by means of an attached 
scale, indicated the direction and: force of the 
air movement at the top of the well. By 
comparison with readings of a mercurial ba- 
rometer it was shown conclusively that the air 
in the well exerted a pressure outward when 
the barometer fell, and yielded to the pressure 
of the outer air when the barometer rose. 
The explanation of the ordinary phenomena of 
sucking and blowing wells is, therefore, that a 
body of air, inclosed in the earth and com- 
municating with the exterior by only one or a 
few small orifices, sets up strong outdrafts 
and indrafts in adjusting its tension to that 
of the air outside. It must not be supposed, 
however, that the inclosed body of air itt ques- 
tion is merely that coritained within the well 
itself. The volume of the latter would: probs. 
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ably be far too small to produce the violent 
effects observed. As Prof. Willard pointed 
out many years ago, each of these wells doubt- 
less taps a subterranean reservoir of air, prob- 
ably filling the interstices of sand or gravel 
beds. When the pressure of the external air 
is diminished some of this imprisoned air es- 
capes, and the greater the fall of the barome- 
ter the greater the force with which the air is 
expelled. The fact that the majority of deep 
wells, closed at the top except for one or more 
small openings, do not exhibit the phenomena 
of blowing and sucking is, therefore, explained 
by the fact that they are not able to draw upon 
any considerable body of imprisoned air be- 
sides that contained in the well. 

A serious result of the sucking process is 
often observed in winter. During the occur- 
rence of high barometric pressure and its usual 
accompaniment, low temperature, a quantity of 
cold air is drawn into the well, and the water 
freezes, even at a depth of 100 feet or more 
below the surface of the ground. 

The foregoing simple explanation of blow- 
ing and sucking wells does not apply to all 
cases. Fluctuations of water-level may doubt- 
less give rise to similar phenomena. Suppose, 
for example, that a heavy fall of rain causes 
a general rise of the water-table in a water- 
bearing stratum of large area lying beneath 
an impervious stratum, the latter being per- 
forated at only a few points by wells. The 
air imprisoned above an extensive sheet of 
water will thus be forced through a few small 
openings, each of which will be the source of 
a violent air current. 

Fluctuations in the temperature of the out- 
side air may also play a part in these phe- 
nomena. It is well known that many caverns, 
communicating with the outer air by small 
openings, blow in summer and suck in win- 
ter: the air within maintaining a nearly uni- 
form temperature while that without varies 
with the season. According to Prof. Barbour, 
many observers notice a diurnal reversal of 
the air current in wells, corresponding to the 
diurnal period of the temperature. 

Lastly, wells occur in which there is a con- 
tinuous indraft, or a continuous outdraft. Two 
examples of the former exist in Georgia, and 
were described a few years ago by Prof. S. W. 
McCallie. In these cases, the air currents are 
entirely independent of atmospheric pressure, 


and are due to the friction of the air of a. 


rapidly flowing subterranean stream of wa- 


ter. Prof» McCallie compares the action of 
such a stream to that of Richard’s water air 
blast, found in many laboratories. The well 
forms the inlet for the air, and the rapid 
stream in the subterranean channel, into which 
the well opens, completes the conditions 
necessary for an ingoing air blast. As the air 
is constantly being drawn in at this point, it 
must escape constantly at some other point; 
if the latter happened to coincide in position 
with a well, we should have a well blowing 
constantly, without regard to the barometric 
pressure. 





CLEANING AIR COMPRESSOR 
CYLINDERS 

For cleaning air-compressor cylinders I tap 
a ¥%-in. hole in the suction line near the cylin- 
der and screw in %-in. pipe. Running ver- 
tically from this is a 2-in. pipe, 18 in. long; 
on top of it I put a screw cap and on the 4-in. 
line I put a globe valve. 

Once a week I use 2 gal. of hot water in 
which has been sliced a cake of soap. I stir 
it thoroughly until all of the soap dissolves; 
then gradually pour in the top of the pipe, 
through a screened funnel, using about a cup- 
ful at a time. After using about three-quar- 
ters of the suds, I pour in one-half a cup of 
oil, and wash out with the balance of the 
suds. The oil is then put in at the suction 
inlet, so as to lubricate both upper and lower 
parts of the cylinder; when oiling with lubri- 
cators the oil does not get to the bottom of 
the cylinders. 

Where there are two cylinders, of course 
the piping is also attached to the low-pressure 
one.—A. P. Shaw, in Power. 





Dr. Walter O. Snelling, consulting chemist 
of the Bureau of Mines and of the Panama 
Canal Commission, now doing laboratory work 
in Washington, has developed a liquid gas of 
which a little steel bottle will carry enough to 
light a house for a month. Snelling puts 2,000 
feet of gas into a steel container four feet 
high and six inches in diameter. 





The Carnegie Steel Company is reconstruct- 
ing an open-hearth furnace for the use of tar 
as fuel. The tar is placed in tanks and pumped 
under the furnace, then heated and blown into. 
it by compressed air. The heat, it is stated, 
is as intense as that from oil, gas, or other 
fuel, and is relatively cheap. 
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AIR AS A SHIP SAVER 


The Managing Editor of Compressep AIR 
MacaAziIne has made a valuable contribution 
to the subject of safety of passengers in ships 
in the article which he publishes in this issue 
entitled “Air to Keep the Water Out.” The 
loss of the Titanic has dealt a death blow to 
our confidence in the reliability of the bulk- 
head, except under certain conditions which 
do not, and cannot, always obtain. Mr. Rich- 
ards maintains that the unsinkable ship is un- 
thinkable without the aid of air, and in this 
he simply calls attention to well known physi- 
cal laws which might easily be applied to the 
safety of ships. 

If we take an empty tumbler, turn it upside 
down and press it in a bucket of water we 
confine a certain volume of air within the 
tumbler, and so long as this air is so confined 
it keeps the water out. As the tumbler is 
pressed deeper into the water the air space 
becomes smaller, because the water pressure 
compresses the air. Now it is not a difficult 
matter to conceive that the hull of a ship might 
represent a tumbler upside down in the water. 
The upper deck of the ship being sealed and 
air tight would prevent the air from being dis- 
placed by water, and so long as equilibrium 
is maintained and the decks are air tight one 
might imagine the entire bottom of the ship 
below the water line torn away and yet the 
ship would remain afloat. 

The whole problem seems a very simple one 
and its practicability is hardly a matter of 
dispute. Where the size or shape of the ves- 
sel is such that free air alone cannot be de- 
pended upon it is an easy matter to provide a 
compressor to force air under the decks and 
in this way confine the water to certain levels. 
Such a distribution of compressed air might 
be effected and controlled by valves so that 
the equilibrium of the boat would be main- 
tained through admission of more or less air 
or water into certain compartments on either 
side or end of the ship. 

The whole subject, in its details, is one 
which belongs to the shipbuilder. In war ves- 
sels the problem would seem less difficult, so 
far as construction is concerned, than in mer- 
chant vessels, because in the latter case it will 
be necessary to arrange so that the hatches 
and other passages leading to the decks will 
be so constructed as not to interfere with the 
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air-tightness of the decks and compartments. 

In building the tunnels under the rivers 
about New York compressed air was used 
for precisely this purpose; that is, to keep the 
water out; it is common practice in caisson 
construction which is going on about us daily 
when laying foundations for buildings. 
Furthermore, the plan has been successfully 
applied in raising ships, for it is easily seen 
that if the water within the hull of a ship is 
replaced by confined air the ship will float. 
A thing that floats does so because it is 
lighter than the volume of water which it dis- 
places. 

On the ocean, as elsewhere, things are con- 
tinually. occurring which never happened be- 
fore, and all contingencies cannot be antici- 
pated or provided for, but air tight compart- 
ments and air compressors certainly offer ad- 
ditional elements of safety. The City of Paris, 
which the writer speaks of, had a narrow es- 
cape, but it would seem to be practically cer- 
tain that if, when her engine room was flooded 
and she lay as inert as a sawlog, air could 
have been applied at a pressure not above Io 
or 12 pounds the water would have been 
driven down and out, the leak could have been 
temporarily stopped from the inside, and one- 
half of her propelling apparatus could have 
been put at work at once to bring her to port. 
There are so many other cases in which the 
air could be made to keep out or to drive out 
the water and insure safety that its aid should 
no longer be ignored. Wok. DS. 





COMBUSTION IN COMPRESSED AIR 
A correspondent writes: 


“I noticed that the low pressure air pipe 
lines and the receiver were smoking. The 
compressed air for these lines is furnished by 
three compressors. I remarked to the me- 
chanic in charge that he was operating his 
compressor under dangerous conditions and 
that I thought he should shut down and look 
after leaky discharge valves. He told me that 
he would have to keep going for a little while 
longer. I then went to dinner, and we re- 
turned to the mine. We found the compressor 
shut down, the mechanics repairing and replac- 
ing. some defective discharge valves, and a 
man from the mine laid out on a stretcher. 
I.at first thought he was hurt; I later heard 
the surmise that he had been overcome by 


the heat. I went over and looked at him, and 
combining the overheated compressors with 
his appearance, diagnosed his case, with the 
assistance of a doctor, as carbon monoxide 
poisoning. 

“A little later when the man could talk he 
informed us that he was a scraper and that 
the air coming from the machine had been 
very bad for some time. Other parts of the 
mine were also made unpleasant by the ex- 
haust of the air from the machines, but so 
far as I was able to learn no other men were 
seriously inconvenienced, probably due to the 
fact that there was sufficient ventilation. 

“Another interesting feature in connection 
with this experience was the melting off of 
the ends of some wrought iron clamps which 
had been used to stop a leak in the low pres- 
sure pipe line. This leak had been stopped 
with clamps and packing, the intense heat 
detroyed the packing, and the heated carbon 
monoxide coming in contact with additional 
air on the outside of the pipe line, burned, 
producing sufficient heat to melt the ends of 
the wrought iron clamps as previously men- 
tioned.” 

Here is an incident which probably occurs 
often in old compressed air plants; that is, 
places where the air compressors have been 
used for some time, the inner parts and pas- 
sages becoming more or less clogged with oil 
and carbon deposit. After feeding oil into an 
air line for several years it is very natural 
that in the interior of the receiver and the 
pipes and passages there should be a black 
carbon inflammable mixture, and as soon as 
the temperature is allowed to get high enough 
in the air line some of this mixture at least 
will burn, because there is plenty of fuel burn- 
ing capacity in compressed air. The excess of 
oxygen simply needs carbon and heat to pro- 
duce active combustion. 

There are several ways by which a tempera- 
ture increase might be effected,—one of them 
is where a discharge valve may become clog- 
ged, thus admitting the warm compressed air 
into the cylinder to be re-compressed. There 
are chances that particles of grit or dust may 
be drawn in with the air and through contact 
with the moving parts in the interior a spark 
might be produced. Furthermore it is quite 
possible that the water cooling devices may 
be limited in their effects, the water may be 
warmed or the passages choked and the simple 
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heat of compression may be sufficient to raise 
the temperature to the point where some of 
interior will inflame. 

Wola Ss: 


these vapors 





AIR COMPRESSOR LUBRICATION 


The lubrication of air compressors and of 
pneumatic tools is the most important matter 
connected with their operation. The lubrica- 
tion of the latter is necessary to keep them 
working satisfactorily and to prevent under 
wear; but in the case of the compressor the 
matter of proper lubrication is vastly more 
important. Explosions in compressed air 
plants are still all too frequent, and incorrect 
lubrication practice seems to be almost entirely 
to blame. 

A common fault is to use too much oil, and 
oil that has too low a flash point. An air 
compressor does not require as much oil as a 
steam cylinder, and it is well to limit the use 
of oil to a minimum. Oil tends to cause the 
valves to stick and thereby necessitates fre- 
quent cleaning. If kerosene is used to remove 
the deposit the valves must be taken out, al- 
though engineers have been known to intro- 
duce kerosene through the air inlet valves for 
this purpose. Kerosene will clean the valves, 
but it is also equally effective in producing ex- 
plosions. 

The sanest method is to lubricate air com- 
pressor cylinders with soapy water and flake 
graphite. Such a mixture provides economi- 
cal, efficient and safe lubrication and keeps 
the valves clean. A little oil should be intro- 
duced when shutting down the compressor, to 
prevent any tendency of the soap suds to 
cause rusting. By this method all dangers at- 
tending the use of oil are avoided. 

Flake graphite has a strong tendency to 
attach itself to metal surfaces, and, when 
thoroughly worked into the inequalities of 
such surfaces, imparts a superficial glaze or 
veneering of great smoothness, high polish 
and endurance that prevents actual contact, 
metal to metal, and makes it possible for rela- 
tively small quantities of fluid lubricants to 
provide a safe and sufficient film or lubri- 
cating layer. 

Flake graphite is an inert mineral; its nor- 
mal smoothness is quite unaffected by any de- 
gree of heat attainable in the air compressor 
cylinder. _ Under no condition can it be 
volatilized, or baked into a hard or gummy 
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mass to interfere with the free action of the 
valves. On the contrary, its presence upon 
working surfaces is a guarantee of smooth 
operation. One of the best booklets is “Air 
Compressor Lubrication,’ published by the 
Joseph Dixon Crucible Co., Jersey City, N. 
J. Everyone in any way interested in the 
operation of compressors should read_ this 
booklet for it contains information worth hav- 
ing. Free copies may be obtained from the 
above company upon request. 





NEW BOOK 

The Subways and Tunnels of New York, 
Methods and Costs with an Appendix on Tun- 
neling Machinery and Tables of Engineering 
Data, by Gilbert H. Gilbert, Lucius I. Wight- 
man and W. L. Saunders. New York, John 
Wiley & Sons. 386 pages 6 by 9g in., about 
100 illustrations, mostly half tones, in the text 
and 20 folded insets. Price $4.00. 

A complete account of the tunnels and sub- 
ways of New York can never be written; the 
work is too vast and various, involving in the 
aggregate a cost greater than that of the 
Panama Canal, with some of the most diffi- 
cult practical tasks ever encountered and car- 
ried to successful completion by the world’s 
great engineers. The book is filled with facts 
and data and detailed descriptions of the vari- 
ous types of work and the means and methods 
of accomplishment. Compressed air as the 
most responsible agent employed is given its 
appropriate prominence and the appendix is 
mostly a compendium of general compressed 
air data. . 





A COMPRESSED AIR AUTO STARTER 

The cuts here reproduced from The Autocar, 
London, illustrate a starting device which is 
used upon Autocars built by the Enfield Auto- 
car Company, Limited, Sparbrook, Birming- 
ham, England. 

A responsible part of the apparatus is a small 
air compressor driven from the crank-shaft at 
the forward end of the engine. This charges 
a tank up to a pressure of about 150 lbs., the 
clearance space of the compressor being so 
adjusted that when this pressure is exceeded 
no air will be delivered. 

Instead of leading the air from the storage 
tank to the main engine cylinders through a 
distributor and a special valve gear, the en- 
gine is revolved through, the medium of a 
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PLAN OF AUTO 


toothed wheel mounted on a stout free-wheel 
on the shaft which joins the clutch to the gear 
box. Mounted across the frame, of which it 
practically forms a part, is the apparatus shown 
in the diagram. Here A is a cylinder contain- 
ing a long piston B, on the trunk of which a 
rack is cut. If now air be admitted to the 
space C the piston will be driven to the left, 
the rack will cause the gear pinions to revolve, 
and this in turn will spin the engine, the free- 
wheel allowing the crank-shaft to run on direct- 
ly the first explosion takes place. Actually the 
piston normally is further to the right than 
shown, so that the end of the rack clears the 
pinion, and then, of course, even the free- 
wheel is not in use, the pinion merely revolv- 
ing loosely. The first operation is to depress 
a small pedal which sets the admission valve 
D, and then a tap on the dashboard is turned 
admitting air at E. The piston now travels 
down its stroke, and, near the end, the striker 
F touches a collar on the valve rod G, so mov- 
ing the valve, allowing the used air to. escape, 
and admitting more air through the pipe H to 
the inside J of the main piston. As the pipe 
H ends in a kind of piston this action causes 





























WITH AIR STARTER. 


the main piston to be blown back into place 
ready for the next start. 

Naturally the capacity of the storage tank is 
sufficient to enable many starts to be made on 
one charge of air, although, in an ordinary way, 
one operation is enough. The pressure of the 
air is great enough to spin the engine sharply, 
and if a backfire should happen the only effect 
would be to drive the starter piston back 
against its air cushion and no harm would be 
done. 





AIR DRIVEN STEAN PUMPS WORK 
AFTER LONG SUBMERGENCE 


BY CHARLES MENTZEL. 

At the Cordova mines in Ontario there is 
a 4o0-ft. shaft in which the pumps were 
drowned and remained submerged for eight 
years. A few weeks ago it was decided to 
unwater the shaft which makes about 15,000 
gal. per hour. On the 200-ft. level there is a 
71Ax4¥4xIo-in. duplex pump of the Worth- 
ington type, which was built by the Northey 
Pump Co., of Toronto—no longer in busi- 
ness. The column pipes and air lines had not 
been touched in eight years and the water 








MECHANISM OF AIR STARTER. 











COMPRESSED AIR MAGAZINE. 


was within 20 ft. of the collar of the shaft. 
On giving it air, the pump immediately 
started and pumped 96 hr., then stopped. On 
reaching the 200-ft. level with a sinking- 
pump, it was found that a setscrew in a rocker- 
arm had slipped. After fixing this the pump 
worked as well as ever. 

On the 300-ft. level there are two 5144x3%4- 
x6-in. duplex pumps of the same type, lifting 
to a sump at the 200-ft. level; both discharges 
being connected to a 5-in. column pipe. Upon 
turning on the air at the 200-ft. level these 
pumps immediately began to work and are 
still pumping after a continuous work for a 
week. On the 4oo-ft. level there is another 
pump lifting to the 300-ft. level and no doubt 
is entertained that on reaching the 300-ft. 
level and turning on the power, this pump 
will also do its duty. Under the conditions 
this work is remarkable. 





ARTIFICIAL SNOW IN SKIN TREAT- 
MENT 

Carbon dioxid is one of the few gases that 
are easily converted into a liquid by the mere 
application of extreme pressure, at ordinary 
temperatures. The liquid carbon dioxid may 
now be purchased in most large cities, the 
material being delivered in strong metal 
flasks. For the treatment of various skin dis- 
eases a snow or solid rod of this substance 
has been successfully employed. On opening 
wide the valve of the tank, the liquid escapes 
rapidly into the air; as it evaporates, the tem- 
perature is greatly reduced—reaching as low 
as I10 degress below zero, Fahrenheit. The 
result of this rapid cooling is that some of the 
escaping liquid about the valve is frozen to a 
snow. If the stream of escaping liquid is di- 
rected into a bag made of chamois skin, it is 
possible to obtain a mass of snow about the 
size of a hen’s egg in from five to ten seconds. 
The snow is shaped into cylindrical rods or 
“pencils” by being pressed into 
molds. 

The application of the tip of one of these 
rods to the skin results in a freezing effect; 
the extent of the area acted upon, or the depth 
to which it reaches, may be completely con- 
trolled by the surgeon according to the needs 
of each case, since the pressure and the move- 
ments of the pencil determine how much is 
“frozen.” The application lasts from one sec- 
ond to about a minute, 


wooden 


according to the 
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amount of tissue that is to be frozen. By 
this means many skin eruptions and blemishes 
have been successfully treated. 





AUTOGENE 

The “Autogene” air-gas system, invented by 
P. C. Booty, of Perth, Western Australia, is a 
device for manufacturing gas from gasoline 
and air—o8 per cent. air and 2 per cent. gaso- 
line vapor. The apparatus is simple, consist- 
ing mainly of a patent valve and carburetor 
by means of which gas of uniform quality is 
automatically supplied to the service irrespec- 
tive of the fluctuation of the load. No more 
gas is generated than is needed for immediate 
consumption. Connected to the valve is an air 
pump of simple form surmounted by a gaso- 
line tank and air holder. The pump may be 
operated by a weight-driven, electric, or water 
motor, or by a hot-air motor supplied with gas 
from the system. The gas produced is not 
poisonous, and as there is no storage of gas 
the insurance companies do not charge extra 
premiums. The mixture is used for lighting, 
heating and power purposes. The light is said 
to be white and of a very good quality, and 
there is a total absence of smoke or smell. As 
the system supplies its own air there is no 
depletion of oxygen in the room where the 
gas is being consumed. The outfit is capable 
of producing 1,200 cubic feet of gas for each 
gallon of gasoline used. The system seems 
suited for a variety of purposes, such as laun- 
dry work, mining, metallurgy, laboratory 
work, heating, and cooking. It makes it possi- 
ble for a family living far from a gas works 
to enjoy the advantages of a gas ring, griller, 
gas stove, bath heater, ete—Consular Reports. 





NOTES 
In the cement work of the Woolworth 
Building now being erected in New York as 
much as 417 cu. ft. have been deposited with 
a double nozzle cement gun in an 8-hour day, 
despite some delays in moving the machine 
about the building. 





Compressed air is used according to the re- 
port of the Copper Queen, at the rate of 
0.0102 cu. ft. per min. per annual ton of ore 
produced. If this is the maximum amount 
required it checks well with the rated ca- 
pacity of the compressors required at the Gold- 
field Consolidated, Goldfield, Nev., where two 
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compressors are used with a rated capacity of 
1,500 cu. ft. each per min. Based on an out- 
put of 330,000 tons annually, this is approxi- 
mately 0.0091 cu. ft. of air per minute for an 
annual ton. 





It is stated in The Lancet that 77,000 tons 
of soot fell in London last year. This came 
from the chimneys of 6,000,000 people and con- 
tained 6,000 tons of ammonia, 8,000 tons of 
sulphates, 3,000 tons of chlorides, and carbon, 
tar, tin and lead. 





Preheating air for internal combustion en- 
gines was recently discussed in Le Genie Civil 
by A. Nougier. The author recommended 
passing the air over tubes in a preheater tak- 
ing much the same form as a tubular boiler, 
the exhaust products from the engine cylinder 
passing in the reverse direction through the 
tubes. He claimed that it is possible to con- 
struct a heater capable of preheating the air 
to 175 deg. F., at no load without overheating 
the air at full load. Such a heater for a 200- 
hp. motor would be 23 in. in diameter and con- 
tain 100 tubes about 40 in. long. 





New works are being erected for the manu- 
facture of oxygen at Bromborough Port, 
three miles above Liverpool, on the opposite 
shore of the Mersey River, and they are ex- 
pected to be in operation by October of the 
present year. The plant is designed to pro- 
duce 200,000,000 cubic feet of oxygen and 
hydrogen a year. Two gas engines, each of 
1,750 horsepower, direct-coupled to continu- 
ous current generators, with Mond gas and 
recovery plant, will furnish the power. It is 
expected that oxygen will be sold as low as 
$1.21 per 1,000 cubic feet direct from holders 
and $4.86 in cylinders, and that the purity will 
be increased to 99% per cent. 





From one ton of ordinary gas coal may be 
produced 1,500 pounds of coke, 20 gallons of 
ammonia water and 140 pounds of coal tar. 
By distillation the coal tar will yield 60.6 
pounds of pitch, 17 pounds of creosote, 14 
pounds of heavy oils, 9.5 pounds of naptha 
yellow, 6.3 pounds of naphthaline, 4.75 pounds 
napthol, 2.25 pounds alazarin, 2.4 pounds sol- 
vent naptha, 1.5 pounds phenol, 1.2 pounds 
aurine, 1.1 pounds benzine, 1.1 pounds analine, 
0.77 of a pound toludine, 0.46 of a pound of 
anthracine and 09 of a pound toluene. From 


the latter is obtained the substance known as 
saccharine, which is 230 times as sweet as the 
best cane sugar. 





An enterprising mechanic of California has 
invented a unique device in the shape of a 
nickle-in-the-slot machine which will supply 
bicycle and motorcycle owners with com- 
pressed air to inflate the tires quickly and at 
a moderate cost. The machines are placed on 
telephone poles along the thoroughfares most- 
ly frequented by cycle riders, and they are 
netting their owner a handsome income and 
providing a great convenience to the people 
who have use for compressed air. The reser- 
voirs are built of iron and not larger than 
good-sized mail boxes. 





“A new method for discovering deposits of 
ores, coal and oil has been found by Prof. 
Jakob Koenigsberger. After taking tests in 
many boreholes with the most varied local 
surroundings, he found that the rate at which 
the earth’s crust grows warmer at lower 
levels is far from uniform. He gives the aver- 
age rate at about 64 feet for one degree 
Fahrenheit, but near a sea coast it requires as 
much as 200 feet in some cases to get one de- 
gree higher temperature. It was found, how- 
ever, that over coal deposits the rate is only 
47 to 55 feet. Oil heats the earth still more 
rapidly, causing a gain of one degree for every 
15 or 20 feet. It is believed that Prof. Koe- 
nigsberger’s investigations will prove of great 
use in prospecting for mineral and oil deposits. 





The scheme for tunneling the Behring 
Straits and thus linking up the railway sys- 
tems of Siberia and North America is again 
being revived, representatives of an American 
syndicate being at present in Europe for the 
purpose. The scheme involves the construc- 
tion of a forty-mile tunnel beneath the Straits, 
and the building of new railways both in, 
Siberia and North-West America to reach the 
approach stations on each side, and would en- 
able passengers from any European capital to 
travel to New York and the principal cities of 
the United States and Canada by train jour- 
ney throughout. It is proposed to sink shafts 
from islands situated midway in the Behring 
Straits, thus enabling construction to be begun 
simultaneously from various points, and these 
shafts would subsequently be employed for 
ventilating the tunnel. 
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LATEST U.S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


APRIL 2 


PNEUMATIC MUSICAL INSTRU- 

MENT. ALBERT KRELL, Connersville, Ind. 
1,021,808. UNLOADING DEVICE FOR PUMPS. 

WALTER V. TURNER, Edgewood, Pa. 

1. The combination with a pump, a storage res- 
ervoir for the fluid compressed by the pump, a 
governor for said pump and a receptacle inter- 
mediate the pump and reservoir into which the 
pump is adapted to compress fluid, of a valve device 
operated by fluid under pressure controlled by the 
governor for controlling an exhaust port from 
said receptacle. 
1,021,915. AIR-GAGE. 

Los Angeles, Cal. 
1,021,951. ATOMIZING APPARATUS. WALTER 

J. SMART, New York, N. Y. 


1,021,785. 


JOSEPH A. BUTTRESS, 
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1. In an air brush, the combination with a 
cylindrical reservoir having a free and clear in- 
terior and constituting the handle of the device, 
of an air tube mounted on one side of the reser- 
voir and extending beyond one end thereof, a 
nozzle mounted on the said tube and longitudin- 
ally adjustable thereon, an extension from the 
other side of the said cylinder end provided with 
a chamber, there being a port from the cylinder 
to such chamber, a needle valve for controlling 
the port, a nozzle connection on such extension, 
a nozzle on the connection adjustable toward 
and from the air nozzle. 

1,022,000. ELECTROPNEUMATIC TOOL. ALEX- 
ANDER PALMROS, Fairmount, W. Va. 

1,022,188. COMPENSATING SYSTEM OF TEM- 
PERATURE CONTROL. Harry G. GEISSIN- 
GER, New York, N. Y. 

1. A temperature controlling apparatus includ- 
ing hot and cold air ducts, a mixed air conduit, 
a mixing damper arranged to close or partially 
close either of the said ducts for varying the rel- 
ative volumes of the air delivered to the mixed 
air conduit, a thermostat having a casing, mech- 
anism controlled by the thermostat for actuat- 
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ing the damper, and a duct extending from the 

thermostat casing to the mixed air conduit. 

1,022,206. SPRAYING-MACHINE. WILLIAM O. 
QUEST, Pittsburgh, Pa. 

1. In a spraying machine, the combination of 
a portable tank, a spraying head comprising a 
casing inclosing a chamber and having a spray- 
ing nozzle, a pipe for connecting the chamber 
and the interior of the tank, and a fluid pres- 
sure connection to said chamber, said pipe and 
said connection being attached to the side of a 
tank substantially at its vertical center and serv- 
ing as carrying handles therefor. 
1,022,240. MOLDING eo 

J. ‘HEWLETT, Kewanee, 

1,022,284, LUBRICATING ' MECHANISM. DaAN- 
IEL SHAW WAUGH, Denver, Colo. 

1,022,301. CONTAINER OR CYLINDER FOR 
COMPRESSED OR LIQUEFIED GAS. Ros- 
ERT HUNTER CAMPBELL, Edmonton, Englani. 

1,022,322. PRESSURE-REDUCING _— 
THOMAS H. MANCHESTER, Chicago, 

1,022,388. BLOWER FOR GAS- PRODUCERS, 
ALFRED BARKER Durr, Pittsburgh, Pa. 

1,022,330. FLUID-PRESSURE REGULATOR. 


MADDRA 


JOSEPH D. RAMSEY, Boston, Mass; 








APRIL 9. 


1,022,407. AUXILIARY CONTROLLER. Ros- 
ERT CRAMER, Milwaukee, Wis. 

1,022,416. RECOVERING VOLATILE LIQUIDS. 
CHARLES HARRISON, WILLIAM BATE, and WAL- 
TER G. PERKS, Hayle, England. 

1. A process ‘tor the recovery of small per- 
centages of vapor of volatile liquid diffused 
through a large bulk of air, which comprises 
causing the air current to pass upward through 
a series of separate and independent saturators, 
through which a chemically indifferent liquid 
descends from one toanother in acontinuous undis- 
turbed flow, whereby the votatile vapor is diffused 
through the absorbent liquid,. and finally recov- 
ering the dissolv ed volatile liquid therefrom by 
distillation. 

1,022,453. ATR-BRAKE-HOSE COUPLING. 
OLIVER P. WILHELM, Michigan City, Ind. 

1,022,499. PNEUMATIC CLEANER. THEODORE 
O. OSTERHOLM, Worcester, Mass. 

1,022,602. APPARATUS FOR REGENERAT- 
ING AIR. GEORGE VON SCHARPRINGER, Vienna, 
Austria-Hungary. 
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1,022,805. APPARATUS FOR FEEDING FINE 
FUEL. JoHN A. WELTON, Canal Dover, Ohio. 

1,022,837. PNEUMATIC HAMMER. CHARLES 
B. FRENCH, Kingston, Pa 

1,022,851... AIR COU PLING-VALVE. FRED 
Kwnack, Cleveland, Ohio, 

1,022,955. APPARATUS FOR TESTING AIR. 
WALTER STUART LEECH, Brooten, Minn. 

1,022,968. APPARATUS FOR AERATING 
LIQUIDS. Lupwic NEUMAYER, Strassburg, 
Germany. 

1,023,041. COMPRESSED-AIR MACHINE. Ja- 
coB GH.MORE SAURENMANN, Canadian, Tex. 
1,023,065. AIR- ee JESEY H. Buvu- 

CHANAN, Midway, T 

1,023,066. PRESSING. MACHINE. HENRY H. 
Burns, Battle Creek, Mich. 

1,023,090. PNEUMATIC CLEANSING APPA- 
RATUS. ALBERT E. MOORHEAD, San Francis- 
co, Cal. 

13,402. (Reissue). ENGINEER’S BRAKE- 
VALVE DEVICE. WALTER V. TURNER, Edge- 
wood. Pa. 
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13,4038. (Reissue). DRILL-HOLE-CLEANING 
ATTACHMENT FOR HAMMER-DRILLS. 
DANIEL S. WAUGH, Denver, Colo. 

APRIL 16. 

1,023,132. INDICATOR FOR INDICATING THE 
ASCENDING AND DESCENDING MOVE- 
MENTS OF AERIAL VEHICLES. LEVITT 
LUZERN CUSTER, Dayton, Ohio. 

2. In a device of the type specified, a casing 
providing an air chamber, a tube extending from 
an opening in one side of said chamber and com- 
municating with the atmosphere on the other 
side, said tube being enlarged at its ends, and a 
globule in said tube that the movement of which 
indicates the flow of air therethrough, said tube 
being depressed near the middle portion and 
gradually raised from said middle portion to its 
ends. 

1,023,146. AIR-PRESSURE REGULATOR FOR 
FORCE-PUMPS. FRANK J. GILE, Lawrence, 
Mass. 

1,023,260. AIR-TREATING APPARATUS. 
DANIEL M. LUEHRs, Toledo, Ohio, and WILLIAM 
S. CoNANT, Detroit, Mich. 


1,023,359. INDUCED SUCTION FOR VACUUM- 
CLEANERS. JAMES BIRRELL and WILLIAM 
BIRRELL, Seattle, Wash. 

1,023,408. CENTRIGUGAL ELASTIC-FLUID 
at aeemeioaaa KARL ALQUIST, Schenectady, 
N 


1,023,565. AIR-PRESSURE-CREATING DE- 
VICE FOR GASOLENE-SUPPLY TO EN- 
SINES, &c. WILLIAM P. HERBERT, Philadel- 
phia, Pa. 

1,023,583. INJECTOR ATTACHMENT FOR 
AIR OR STEAM PUMPS. FRANK S. MORGAN, 
Nevada City, Cal. 

1,023,594. DUST-COLLECTOR FOR DRILLS. 
WILLIAM PRELLWITZ, Easton, Pa. 

1,023,613. PNEUMATIC PIANO. WILLIAM G. 
Betz, Steger, II. 

1,023,685. COMPRESSOR-PUMP. WILLIAM F. 
RUWELL, Philadelphia, Pa. 


APRIL 23. 


1,023,790. SLACK-ADJUSTER FOR BRAKES. 
JuuLius J. ACKER, Horton, Kans. 
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1,023,820. AIR-( earner gg a | WILBURN N. 
wren Merchantville, N. J 

1,023,825. CAISSON. OLIVER CROMWELL Eb- 
hae Ja., Troy, N. -X. 

1,023,868. PNEUMATIC CUSHION FOR VE- 
HICLES. ABRAHAM J. OLING, Chicago, IIl. 
1,023,899. DRILL-HOLE-CLEANING ATTACH- 
MENT FOR HAMMER-DRILLS. DANIEL S. 

WAUGH, Denver, Colo. 

1,023,907. MECHANICAL AIR DEVICE FOR 
EXPELLING WATER OR OTHER LIQUIDS 
FROM THE HEADS OF TORPEDOES TO 
AID IN THE RECOVERY THEREOF AFTER 
FIRING. KENNETH WHITING and JAMES B. 
HOWELL, U. S. Navy. 

1,024,041. PNEUMATIC CLEANER. JouN C. 
TAUBER, Erie, Pa. 


1,024,073. APPARATUS FOR DRYING SUGAR. 
WILLIAM H, HANNAM and WARREN E. MvrR- 
RAY, San Francisco, Cal. 

1. An apparatus for the described purpose, the 
same comprising a chamber or receptacle for 
heated air, and endless conveyor consisting of a 
plurality of hinged open frames working over said 
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receptacle, a feed hopper arranged above said 1,024,331, SAFETY AIR-BRAKE APPLIANCE 


conveyer for supplying sugar to tho hinged FOR RAILWAY-CARS. JOHN ALFRED GYL- 

frames thereof as brought into horizontal aline- LENBERG, Baker, Oreg. 

ment, and means for supplying heated air under 1,024,395. FLUID-OPERATED TOOL. JOHN 

pressure within the mentioned receptacle. W. CANTY, Florence, Colo. 

1,024,267. VACUUM DUST-SUCKER. GUSTAV 1,024,422. MEDICAL SPRAYING-SYRINGE. 
LINDENBERG, Barmen, Germany. MoRITZ SAENGER, Magdeburg, Germany. 

1,024,281. DEVICE FOR SPRAYING LIQUIDS A medical spraying syringe comprising in com- 
AND MOISTENING AIR. CARL HEINRICH bination a U shaped capillary tube for the liquid 
ProttT, Rheydt, Germany. to be sprayed, a horizontal branch at the front 
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end of said capillary tube, a tube for the air 
under pressure arranged above said capillary 
tube and surrounding the horizontal front end 
of the same, and an air inlet at the rear end of 
said air tube, substantially as described and 
shown and for the purpose set forth. 

1,024,433. ACCUMULATOR AND SEPARATOR 
ATTACHMENT FOR GAS-LIQUEFYING AP- 
PARATUS. FRED C. BELL, Alameda, Cal. 

1,024,486. APPARATUS FOR CHANGING THE 
TEMPERATURE OF LIQUIDS, PAauL JOSEPH 
CARTAULT, Paris, France. 

1,024,455. PNEUMATIC COTTON-PICKER. Ev- 
GENE Murray, Washington, D. C. 

1. A nozzle for pneumatic cotton picking ap- 
paratus comprising a revolving cylinder and a 
revolving picking tube. 

APRIL 30. 

1,024,501. LIGHTING APPARATUS. ROoBERT 
M,. Dixon, East Orange, and GEORGE E. HULSE, 
Jersey City, N 
1. In Pie on ire of the class described, in com- 

bination, a car having mounted thereon an air- 

braking system, a lighting system and a car- 
bureter, connection between said air-braking sys- 
tem and said carbureter and between sair car- 




















1,024,669. PNEUMATIC PERCUSSIVE APPA- 
RATUS. — CHARLES BEHR, Johannesburg, 
Transvaal. 

1,024,740. COMPRESSED-AIR ENGINE. Dan- 
IEL R. MuRPHY, Fredericktown, Pa. 

1,024,768. AIR-COOLING APPARATUS FOR 
FRUIT. WILLIAM .C, ANDERSON, San Jose, 
Cal. 

1,024,778. COMPRESSED - AIR ENGINE. 
CHARLES B. HopcGEs, Pittsburg, Pa. 

1,024,821. CAISSON CONSTRUCTION.  Eb- 
WARD BIGNELL, Lincoln, Nebr. 

1,024,823. SELF-SINKING CAISSON. Ep- 
WARD BIGNELL, Lincoln, Nebr. 

1,024,859. MILKING-MACHINE, DANIEL KLEIN, 
Spokane, Wash., assignor to D. H. Burrell & 
Co., Little Falls. 

1,024,887. APPARATUS FOR DRYING AIR. 
ALBERT GAIDE, Chicago, IIl. 

1. An apparatus for drying air comprising an 
inlet chamber; means for sprinkling said cham- 
ber with cool water; a main water outlet for 
said chamber located near the bottom thereof; 
a suppleméntal water outlet for said chamber 
located above said main water outlet; a tank 
arranged to receive the water from said main 
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bureter and said lighting system, whereby said 
carbureter is supplied from said braking system 
and supplies said lighting system, means posi- 
toned in said first connection adapted to regu- 
late the air supply in accordance with the tem- 
perature thereof, and means positioned in said 
second connection adapted to maintain substan- 
tially constant the pressure of the fluid passing 
therethrough. 

1,024,533. OZONIZER. Harve R. STUART, Wil- 
kinsburg, Pa., and WiLBuR H. THOMPSON, 
Springfield, Mass. . 

1,024,540. METHOD OF DESTROYING 
STUMPS. WARREN E. WHITE, Spokane, Wash. 
1. The process of burning tree-stumps which 

consists in making holes in the stump and a 

vent therefor, injecting into the stump, through 

one of the holes, burning liquid fuel and air un- 
der pressure, and injecting into the stump, 
through the other hole, an inflammable liquid. 

1,024,574. DEVICE FOR THE FACILITATION 
OF THE EXCHANGE OF BORES IN ROCK- 
DRILLS. FREDERIK CHRISTIAN ANDREAS HER- 
STAD, Finspang, Sweden. 


outlet; a valve for said main outlet; a float 
controlled by a level in said tank and arranged 
to operate said valve; a refrigerating chamber 
in communication with said inlet chamber; and 
means for passing air through said inlet and 
then through said refrigerating chamber, sub- 
stantially as described. 

1,024,908. MILKING DEVICE. Et.is LEvay, 

Ennis, Tex 
1,025,029. APPARATUS FOR TUNNELING 

i Harvey F. Sutton, Salt Lake City, 

Jtah. 

1. Apparatus for tunneling rock, including a 
hollow head having a mixing chamber therein, 
said head having a working face formed with a 
plurality of minute aperatures, means for pivot- 
ally supporting the head close to the surface to 
be be acted upon, means for directing fuel into 
the head, valves for controlling the passage of 
fuel through said means, and means for direct- 
ing air under pressure into the head. 

13,410.. (Reissue). PNEUMATIC DRILL OR 

LIKE MACHINE. GEORGE HarRY HAYES, 

Chicago, IIl. 





